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The purpose of the study was to provide a comprehensive framework that 
explains how consumer experiences within new, innovative media affect advertising 
effectiveness. Several concerns about previous advertising models motivated this study. 
For instance, advertising models traditionally have focused on message recipients’ 
characteristics and information processes, ignoring the significant role of media in 
understanding advertising effectiveness. In addition, recently developed advertising 
models dealing with the impact of media have been narrowly applied to a specific 
medium, the Internet, and have focused largely on interactivity.  
 The proposed model and our findings highlighted the prominent roles of media 
novelty and presence in enhancing advertising effectiveness in an innovative, new 
medium that emphasizes vividness, stereoscopic 3-D. The novelty effect, created by the 




attention enhanced their sense of presence, the experience of being plunged into a new 
virtual world that advertisers constructed. The findings demonstrated that these sequential 
relationships can result in positive measures of advertising effectiveness, such as 
improved product knowledge and increased enjoyment, and ultimately more favorable 
attitudes toward the ad. Also our findings revealed that an irritation, such as 
cybersickness resulting from the stereoscopic 3-D, can hinder ad viewers’ 
communication processes and reduce their attention to the ad and their enjoyment of it. 
The model predicted that user characteristics, such as innovativeness, curiosity, and 
previous experience with the medium, would affect the process, but no effects were 
found. 
 The current research provided advertising practitioners and researchers with 
opportunities to consider the significant role of media, especially innovative media, in 
assessing overall advertising effectiveness. For managers, it highlighted the potential of 
stereoscopic 3-D technology as an emerging advertising vehicle. Given the rapid changes 
in the media environment, it is increasingly important to understand the important roles 
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CHAPTER 1: Introduction 
 
Scholars and advertisers have long been challenged to explain how advertising 
works. Reflecting the difficulty of reaching a conclusive answer, many attempts have 
been made from diverse perspectives. Prior traditional, integrative advertising models 
focused on the message recipients’ characteristics and information processes, such as 
motivation, ability, cognitive and affective processes (e.g., MacInnis and Jaworski 1989; 
Petty and Cacioppo 1981; Vakratsas and Ambler 1999; Zajonc 1980), subconscious 
processes (e.g., Grunert 1996; Krugman 1965, 1977), involvement (e.g, Greenwald and 
Leavitt 1984; Krugman 1977; Vaughn 1980), persuasion knowledge (e.g., Friestad and 
Wright 1994), and judgment correction (e.g., Meyers-Levy and Malaviya 1999). 
However, recent advertising models have tended to pay more attention to 
advertising effectiveness within the context of media. This may be because today’s media 
provide consumers with more diverse and stronger media experiences, which refer to 
media users’ cognitive and affective perceptions while using media (Koppe 1998; 
Malthouse, Bobby, and Eadie 2003). Specifically, in contrast to passive traditional media, 
the Internet enables media users to interact actively with content and other users, 
providing useful information and social relationships (Cho 1999; Hoffman and Novak 
1996). High definition televisions, which are superior to standard definition televisions in 
terms of image quality, allow users to immerse themselves in content (Bracken 2005). 
Handheld portable media devices (e.g., iPhone, iPad) provide users with convenience and 
enjoyment in that they are easy to carry and offer many entertainment and information 
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applications (e.g., games and videos) (Ivory and Magee 2009). As such, each medium 
with its different functional features provides users with a different media experience, 
and therefore, each medium may result in different advertising effects (Bronner and 
Neijens 2006; Bronner, Velthoven, and Kuijpers 2005). 
Prompted by the changing media environment, more diverse integrated models 
have been proposed. However, these models have some limitations in that they have been 
somewhat narrowly applied to a specific medium, the Internet. Furthermore, they have 
emphasized the functional media feature of interactivity, generally suggesting that highly 
interactive media elicit more positive consumer evaluations of advertising (e.g., Briggs 
and Hollis 1997; Cho 1999; Jee and Lee 2002; Maddox, Mehta, and Daubek 1997; 
Macias 2003; Rodgers and Thorson 2000). For example, Ko, Cho, and Roberts’ 
interactive advertising model (2005) revealed that the media property of interactivity 
links users’ motivations for information, convenience, and social interaction to attitude 
towards a company’s Web site. As another example, Macias (2003) presented a model 
explaining that interactivity has a positive effect on consumers’ attitudes towards and 
comprehension of interactive Internet advertising. Given the rapidly changing media 
environment that extends beyond the Internet, another model with a focus on the general 
media experience is needed to assess advertising effectiveness more appropriately. 
The current study examines several key components that may significantly affect 
consumer media experiences within the context of emerging new media (e.g., 
stereoscopic 3-D and hologram) and proposes an integrative model explaining how 
diverse new media experiences are associated with consumer responses. 
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 The model assumes that the consumer media experience is constructed based on 
four primary factors; media novelty, attention, presence, and irritation. Media novelty is 
briefly described as the novel effects caused by media alone, excluding any content 
effects (e.g., messages and designs). We expect that the dominant effects of a new 
medium in the early stage are caused by users’ perceptions of its newness and uniqueness 
as distinguished from previous conventional media (Brown 2002; Constantin and 
Grigorovici 2004; Edwards and Gangadharbatla 2001; Grigorovici and Constantin 2004; 
Hirschman 1980; Jeandrain 2001; Schweizer 2006). Previous research has documented 
that novelty has the power to attract a consumer’s attention, which leads to an immersive 
media experience, and in turn generates positive advertising effects (Brown 2002; Kover 
and James 1993; Wilson and Rolls 1993). Attracting consumers’ attention is one of the 
primary goals of advertising in that it provides the opportunity to persuade ad viewers 
and improve their recall and recognition, and therefore, it has been considered a very 
important outcome measure in advertising research (Carver and Scheier 1981; Donohew 
et al. 2002; Rosbergen, Pieters, and Wedel 1997). 
 The role of presence also must be considered in understanding how an 
innovative new medium induces advertising effects, since ad viewers’ attention is 
directly associated with the level of presence (Barfield et al. 1995; Fontaine 1992; 
Lombard and Ditton 1997; Witmer and Singer 1998). Presence is defined as “a 
psychological state in which virtual (para-authentic or artificial) objects are 
experienced as actual objects in either sensory or nonsensory ways” (Lee 2004, p. 
36). It can be explained as a sense of being situated in one place, while actually 
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being physically situated in another place (Witmer and Singer 1998). The primary 
components constituting presence are interactivity and vividness (i.e., realness, 
realism, or richness); interactivity is described as a collection of actions and 
reactions between a media user and mediated objects, while vividness refers to the 
ability of a technology to describe a rich, mediated environment (Steuer 1992; 
Sheridan 1992). Presence serves a mediating role in generating diverse 
advertising effects; it evokes arousal, involvement, and persuasion in terms of 
attitudes toward advertising, attitudes toward the brand, and purchase intentions 
(Daugherty, Li, and Biocca 2005; Grigorovici and Constantin 2004; Klein 2003; 
Lombard and Ditton 1997; Nelson, Yaros, and Keum 2006). 
Importantly, today’s technological advancement is not only focused on 
interactivity, but it also involves producing more realistic visualizations that 
stimulate vividness (e.g., bigger size of screen, LED TV, Blue-ray, HD TV, 
stereoscopic 3-D). A model adopting the concept of presence, including both 
interactivity and vividness, would be useful in identifying advertising effects 
distinguishing old and new media. Furthermore, the recent literature in the 
domain of virtual reality has often indicated that the concept of presence is not 
limited to computer-mediated media, such as video game and online 3-D 
visualizations. Rather, presence has also been examined in research dealing with 
multiple types of media, such as television, books, and magazines, since presence 
is created based on users’ psychological states and perceptions (Kim and Biocca 
1997; Lombard and Ditton 1997; Towell and Towell 1997). Therefore, the 
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proposed model adopting presence is expected to be applicable to any type of new 
media in both virtual and non-virtual environments. 
 Finally, the model includes a consideration of how irritating factors in a 
media experience affect consumer responses to advertising. In this study, irritation 
is defined as any type of media property that hinders consumers’ advertising 
communication process. Irritation generally diminishes consumers’ attention to 
advertising and the overall advertising effects (Aaker and Bruzzone 1985; Duncan 
and Nelson 1985; Ducoffee 1996). Similarly, irritation is expected to produce a 
negative impact on the advertising communication process, even within new 
media environments (e.g., DuCoffee 1996). However, the irritation in the current 
model is caused by the medium’s technological shortcomings, not by causes 
focused on in prior research, such as content factors (e.g., Aaker, Stayman, and 
Vezina 1988; Barling and Fullagar 1983) and viewing context (e.g., Broach, Page, 
and Wilson 1995; Goldberg and Gorn 1987). As such, the model can be used to 
explain advertising effectiveness as reflected by media characteristics. 
 Taking all the factors together, the proposed model intends to explain 
advertising effects through assessing consumers’ experience with new media, 
describing a sequential relationship among media novelty, attention, and presence, 
while considering the negative impact of irritation on this communication process. 
Additionally, consumer traits, such as previous media experience, curiosity, and 
innovativeness, are considered in this model, since advertising effects can be 
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estimated more appropriately when considering both media and user 
characteristics (Li, Daugherty, and Biocca 2002). 
 To test this model, advertising embedded within stereoscopic 3-D 
technology is employed. Stereoscopic 3-D advertising is defined as computer-
simulated advertising that allows consumers to experience floating three-
dimensional visualizations of the product that have a true depth (popup images off 
screen). This medium is assumed to be new to many people and is considered to 
be at an early stage of adoption in advertising (Yim and Daugherty 2008), yet it is 
viewed as having high potential as an advertising tool in the near future (Contrino 
2009; Johnson 2009; Reuters 2009; United Press International 2009).  
 The proposed model is an attempt to extend both theoretical and practical 
explanations for the systematic mechanisms regarding how consumers’ media 
experiences are constructed and their relation to advertising effectiveness within 
new, innovative media. That is, the model is expected to allow marketers and 
advertisers to estimate the potential impact of new, upcoming media on 
advertising effectiveness. Given that new, technology-based media will 
continuously emerge in the near future (e.g., 3-D hologram), this is an important 
undertaking. Furthermore, the model tested in this study directly examines the 
working processes of stereoscopic 3-D advertising, which can be adopted in 
diverse media settings, such as television commercials, cinema advertising, and 
online product visualization. Finally, the current study anticipates adding 
knowledge to consumer media psychology, especially in new, innovative media 
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environments, since the model examines the relationship between the individual 




CHAPTER 2: Consumer Media Experience 
 
 The model proposes that four primary factors – media novelty, attention, presence, 
and irritation – are at the core of consumer media experience within new media 
environments. Media novelty attracts consumers’ attention to media and is linked to the 
concept of presence; that is, the model considers consumer attention to media as a 
mediating variable between media novelty and presence. Presence, in turn, elicits 
improved product knowledge and enjoyment from consumers. In addition, the model 
explains how irritating factors resulting from the shortcomings of media are related to 
these variables. Finally, the model addresses the relationship between consumer traits and 
the media experience. For an overview of the model, see Figure 5 at the end of this 
chapter. 
 In this chapter, the first section deals with media novelty, its operational meaning 
and its power to attract consumers’ attention. The second section focuses on consumer 
characteristics that are expected to be particularly important in the context of new media 
– curiosity and innovativeness. The final section deals with presence and the related 
concepts. 
MEDIA NOVELTY 
 Massetti (1996, p. 87) operationally defined novelty as “the extent to which each 
response was rated as new, unique, and different.” Berlyne and his colleagues (1963) 
viewed novelty as the combined attributes of new or unusual stimuli. In a similar vein, 
Rosenkrans (2009) described novel adverting as advertising whose stimuli and design are 
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unique, different, or unusual when compared to other ads. As these definitions indicate, 
the concept of novelty is semantically constructed based on the meanings of new, unique, 
different, and unusual. In addition, some propose that the concept of novelty corresponds 
to the degree of distinction between current thoughts and past experience, and it 
incorporates the role of time (Pearson 1970). That is, the degree to which a stimulus is 
novel depends on people’s perceived experiences and memory; therefore, familiarity is 
the antithesis of novelty (Welker 1961). Similarly, the concept of creativity semantically 
shares some common meanings with novelty. The definition of creativity in much of the 
advertising literature typically involves novelty, newness, originality, and appropriateness 
(Ang and Low 2000; Haberland and Dacin 1992; Kilgour 2006; West, Kover, and 
Caruana 2008; White and Smith 2001). 
However, in the prior advertising literature, novelty has often been limited to the 
effects of creativity or content-based novelty (ad content) (e.g., Blasko and Mokwa 1986; 
Till and Baack 2005). Given that the emerging new media include more diverse and 
stronger media effects, isolating media novelty effects from overall advertising novelty 
effects is necessary to enhance our understanding of advertising effectiveness within the 
context of new media (e.g., Nysveen and Breivik 2005). For example, Yim and 
Daugherty (2009) investigated the effectiveness of auto-stereoscopic 3-D advertising, 
which refers to stereoscopic 3-D advertising that does not require viewers to wear glasses 
to experience 3-D visualizations. They identified that this new medium has stronger 
effects in generating positive attitudes towards advertising and the advertised brand and 
more favorable purchase intentions than 2-D advertising, while controlling the quality of 
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advertising content (Yim and Daugherty 2009). They concluded that new media itself is 
likely to elicit diverse positive marketing communications.  
Consistent with this idea, some have insisted that the effects of new media are 
often caused by media novelty effects (e.g., Edwards and Gangadharbatla 2001; 
Grigorovici and Constantin 2004; Jeandrain 2001). For example, Brown (2002) compared 
traditional banner ads with banner ads using pull-down menus, and he found evidence 
that the newer format elicited more positive consumer evaluations in terms of attention, 
liking, persuasion, and intention to click, and he insisted that the positive feedback from 
participants was due to novelty effects. Edwards and Gangadharbatla (2001) echoed the 
critical role of the novelty effect in generating consumer purchase intention. Therefore, in 
keeping with the concept of novelty, creativity, and prior literature on media effects in 
advertising, media novelty is defined as the overall evaluation of a medium itself based 
on users’ perceptions of its newness and unusualness.  
Measuring Media Novelty 
Because media scholars only recently have come to recognize the importance of 
the novelty effect in advertising research, few measures of media novelty have been 
introduced. The most frequently used approach to measuring novelty has been to ask 
participants about their familiarity with a given medium (e.g., Brown 2002; Edwards and 
Gangadharbatla 2001). However, when considering the constructs used in the conceptual 
definition of novelty, such as new, unique, different, and unusual, the antithesis of each 
word does not correspond to the antithesis of familiarity, in terms of a seminal 
perspective. Specifically, the opposite of new is not unfamiliar, but old, and similarly, 
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unfamiliar is not equal to not unique or not different. Therefore, a new way to identify 
participants’ perceived media novelty is required. 
Impact of Media Novelty 
 The most dominant effect of novelty in information processing is its power to 
draw attention from the audience (Kover and James 1993; Lang 2000; Thorson and Lang 
1992). The human psychological response to novel stimuli appears to be innate, as infants 
at a very early age typically tend to engage with novel stimuli (Flavell 1977). Cue-
utilization theory (Easterbrook 1959) explains that an unexpected or unusual sensory 
stimulus (e.g., sound and scene) shakes people’s stable cognitive flow and it leads them 
to experience high arousal, resulting in focused attention on the stimuli, while ignoring 
other stimuli. In contrast, a familiar stimulus does not have functional cues to affect 
people’s cognitive processes, which only causes low arousal, leading to low selectivity or 
low attention. Similarly, Lang’s limited capacity model (2000) proposes that since human 
cognitive resources are limited, selective attention is required for efficient cognitive 
processes via the stages of encoding, storage, and retrieval. While this process is 
performed, a novel stimulus initiates an automatic selection process, which leads one to 
attend cognitively to the stimuli. This has often been referred to as an “orienting 
response,” which can cause an automatic allocation of cognitive resources to encode and 
process sensory information (Lang 2000). Therefore, we assume that advertising 
messages conveyed via a medium with high novelty may attract more attention from ad 
viewers than messages conveyed via a medium with low novelty. 
H1: Ad viewers who perceive a higher level of media novelty will pay greater 
attention to media (i.e., stereoscopic 3-D advertising).  
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However, new, innovative media are expected to benefit as marketing 
communication tools due to their novelty effects, but they have a serious shortcoming, 
which involves consumer habituation to media (Rethans, Swasy, and Marks 1986; 
Sawyer 1981; Tellis 1997). The habituation-tedium theory of advertising response 
(Sawyer 1981) proposes that the tension and uncertainty created by advertising novelty 
wears out, as users are repeatedly exposed to and become familiar with the new 
advertising. It leads users to be habituated with the ad (habituation), creating positive 
effects, but simultaneously, it causes boredom with the ad (tedium), resulting in negative 
effects. The theory also asserts that since the pace of consumer tedium is faster than the 
pace of habituation, the positive effect from habituation eventually has no positive impact 
as repetitions and the related tedium increase. 
As such, when considering that media novelty originates from the conceptual 
inconsistency between a viewer’s current expectation and past experience with media, the 
increased time spent on media uses – in other words, increasing media familiarity – will 
reduce the gap between the two, resulting in a weaker media novelty effect. That is, in the 
context of stereoscopic 3-D, participants familiar with this medium are assumed to 
experience less media novelty. 
H2a: Ad viewers who have previously experienced media (i.e., stereoscopic 3-D 
advertising) will perceive decreased media novelty. 
  
CONSUMER TRAITS IN RESPONSE TO NEW INNOVATIVE MEDIA 
 Although many factors that affect the perceived media experience are created by 
technological functions, some consumer traits are also believed to play moderating roles 
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in enhancing the overall media experience. In this section, in addition to previous media 
experience, two other factors that are assumed to be critical human factors moderating the 
effectiveness of advertising in new, innovative media – curiosity and innovativeness – are 
discussed. 
Curiosity 
 Curiosity is a frequently investigated aspect of basic human natures, and varying 
perspectives on curiosity have been asserted, dating back to ancient times. For example, 
Cicero viewed curiosity as “innate love of learning and of knowledge,” or “passion for 
learning” (Cicero 1914, p. 48). As Cicero’s definition reflects, curiosity has long been 
recognized as an important motivation that affects human behavior in terms of knowledge 
development and exploratory behavior (e.g., Day 1982; Loewenstein 1994). In contrast, 
anxiety reduction theory (White 1959) explains that curiosity, which is a personality trait, 
motivates people to investigate novel, complex stimuli or activities that induce 
uncertainty or tension in order to alleviate psychological discomfort (Berlyne 1960; 
Loewenstein 1994). Yet another perspective interprets the motivation for curiosity as a 
type of intrinsic reward that fulfills an individual’s desire to supplement knowledge, 
resulting in pleasantness (Csikszentmihalyi 1990; Deci 1975; Watson et al. 1999). 
Despite the conflicts, the views of curiosity mentioned above support the notion 
that curiosity motivates exploratory behavior (e.g., Berlyne 1954, 1960, 1966; Kashdan, 
Rose, and Fincham 2004; Spielberger and Starr 1994; Voss and Keller 1983). Similarly, 
Litman and Spielberger (2003, p. 75) asserted that exploratory behavior is an outcome of 
curiosity, defining curiosity as “a desire for acquiring new knowledge and new sensory 
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experience that motivates exploratory behavior.” The exploration to seek a variety of new 
and novel stimuli is likely to alleviate boredom and allow people to experience new 
changes and enjoyment (Steenkamp and Baumgartner 1992).  
Another dimension of curiosity includes its ability to let people allocate attention 
to and become absorbed in specific novel stimuli or activities (Kashdan, Rose, and 
Fincham 2004). According to Deci and Ryan (1985), curiosity is interchangeable with an 
individual’s interest, since both have the power to attract one’s attention to specific 
stimuli or activities. Similarly, Fredrickson (1998) linked curiosity to attention observed 
during a psychological state of flow. Flow is explained as a state of being fully immersed 
with challenging activities, especially when one’s perceived skills (abilities) are 
congruent with the perceived challenges of that activity, resulting in increased attention 
(Csiksentmihalyi 1990; Kashdan, Rose, and Fincham 2004). Applying this idea to the 
current model, when an individual who has an optimal level of curiosity encounters an 
object that has an enough novelty to stimulate his curiosity (i.e., novel medium), his 
attentional investment to stimuli or activities will be maximized (see Figure 1). More 
specifically, when people low in curiosity encounter a medium with high novelty, they 
may not pay much attention to it and may feel anxious about it (due to its complexity) 
(e.g., a in Figure 1). In contrast, when people high in curiosity are exposed to a medium 
with low novelty, they may feel bored with it (e.g., b in Figure 1). As such, Hoffman and 
Novak (1996) revealed that the experience of flow on the web was optimal when users’ 
web skill matched the level of challenge they encounter while using web. Therefore, it is 
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assumed that an individual’s curiosity serves to moderate the impact of media novelty on 
attention to media.  
H2b: When ad viewers perceive greater media novelty, those with greater 
curiosity will pay more attention to media (i.e., stereoscopic 3-D advertising).  
 






















 Rogers and Shoemaker (1971, p. 27) defined innovativeness as “the degree to 
which an individual is relatively earlier in adopting an innovation than other members of 
his social system.” As the definition indicates, their approach accentuates the importance 
of time-of-adoption for new innovations (e.g., idea, product, technology, and 
information), which interprets innovativeness as a temporal phenomenon, and 
emphasizes the importance of interpersonal influence. On the other hand, Midgley and 
Downling (1978, p. 236) perceived the notion of innovativeness as “the degree to which 
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an individual is receptive to new ideas and makes an innovation decision independently 
of the communicated experience of others.” They viewed innovativeness as a part of a 
personality trait that is a persisting characteristic individuals may hold (Wolman 1989), 
suggesting “innate innovativeness.” These two approaches have received support as well 
as criticism from other scholars due to some theoretical and methodological weaknesses, 
but the underlying idea of both approaches commonly implies the close relationship 
between innovativeness and seeking newness, changes, and novel experiences 
(Hirschman 1980; Roehrich 2004). 
Rogers (1962) identified innovators as those who first adopt ideas or objects 
perceived as new by members of a social group. Innovators are more willing to try novel 
products and experiences than others (Flynn, Goldsmith, and Eastman 1996; Lyons and 
Henderson 2005; Shoham and Ruvio 2008; Turnbull and Meenaghan 1980) and are 
knowledgeable about specific topics (Myers and Roberts 1972). In addition, this group is 
demographically younger, better educated, and with higher incomes than others 
(Gatigonon and Robertson 1985; Rogers and Shoemaker 1971); therefore, it is plausible 
that innovativeness is a socially learned personal trait, rather than an innate characteristic 
(Hirschman 1980). 
Innovators’ motivation to seek information is somewhat different from the 
motivation of others. Specifically, while some people (with lower innovativeness) 
communicate primarily to gather information needed to reduce the risk in decision-
making (Katz and Lazarsfeld 1955), innovators (with higher innovativeness) obtain 
information for personal satisfaction and to achieve authority. Innovators are motivated 
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by emulation and competition and the result is that they achieve superiority in terms of 
knowledge and experiences (Block, Sherrell, and Ridgway 1986; Feick and Price 1984; 
Veblen 1899).  
Therefore, highly innovative people are assumed to be more interested in and pay 
more attention to new and unusual novel stimuli, once the novelty in the stimuli is high 
enough to satisfy their desire for new experiences. That is, it is anticipated that when 
innovative people perceive enough media novelty, their attention to media will be 
increased (to fulfill their desire for new knowledge and experiences). 
H2c: When ad viewers perceive greater media novelty, those with greater 





Since the concept of presence includes both dimensions of interactivity (e.g., the 
Internet) and vividness (e.g., HDTV), it is useful to examine diverse media formats. This 
section discusses the concept of presence and how it affects consumer media experiences. 
Additionally, the concept of virtual reality is introduced, since the construct of presence 
has been adopted to explain it. 
Virtual Reality 
Rheingold (1991) defined virtual reality as a personal experience surrounded by a 
computer-generated representation that allows media users to see and to move freely in 
the virtual world. Similarly, Biocca’s (1992, p. 23) definition of virtual reality is “the 
environment created by a computer or other media, an environment in which the user 
feels present.” Yet, Steuer (1995) pointed out the limitation of these definitions, since he 
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believed that all the experiences obtained through mediated channels, whether print or 
digital, can provide a virtual experience; thus virtual reality is not limited to computer-
based media only. For example, people can have a virtual experience through reading a 
book or playing a video game, in that both activities are mediated experiences (Lee 2004; 
Towell and Towell 1997). 
From this perspective, Steuer (1995, p. 37) extended the definition of virtual 
reality as “a real or simulated environment in which a perceiver experiences presence,” 
since previous definitions involved technological hardware. The important assumptions 
underlying this definition are that the experiences obtained in virtual reality are mediated 
and perceived experiences of para-authentic reality (Lee 2004; Lombard et al. 2000a; 
Steuer 1992; Zahorik and Jenison 1998). This means that any non-mediated experience 
should be excluded from virtual reality research, and media users may have different 
levels of immersive virtual experiences due to individual traits that affect their perceptual 
processes (Lee 2004; Li, Daugherty, and Biocca 2002; Towell and Towell 1997). 
Therefore, virtual reality research needs to be concerned with both human and 
technological factors in measuring effectiveness. 
Defining Presence 
Some scholars have focused upon a psychological perspective of human 
experience, while others have paid attention to the technological aspect in defining a 
sense of presence (Sadowski and Stanney 2002). One widely accepted definition of 
presence is a psychological state of being situated in one place, while actually physically 
being situated in another place (Witmer and Singer 1998). Lee’s (2004) recent efforts to 
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explicate presence define it as “a psychological state in which virtual (para-authentic or 
artificial) objects are experienced as actual objects in either sensory or nonsensory ways” 
(p. 36). Analogously, Lombard and Ditton (1997, p. 2) suggested that presence be 
described as “a perceptual illusion of nonmediation.” These definitions commonly share 
the idea that presence occurs when media users perceive illusions as if they physically 
exist, without noticing the existence of technology in creating the experience. 
Typologies of Presence 
There have been many attempts to detail the typologies of presence. For example, 
Heeter (1992) suggested three types of presence: environmental presence, referring to the 
extent to which the environment itself (e.g., system, content) identifies one’s existence 
and reacts to him/her; social presence, referring to the extent to which one senses other 
beings and reacts to them; and personal presence, referring to the extent to which one 
feels present in virtual environments. In a similar vein, Biocca (1997) also proposed three 
types of presence: physical (a sense of being located in a virtual world), social (a sense of 
being together with others in a virtual world), and self presence (a sense of recognizing 
one’s self in a virtual world). Later, Lee (2004) combined previous scholars’ 
classifications to create a classification with three categories: 1) physical (a sense of 
experiencing objects as if they are actual), 2) social (a sense of experiencing virtual social 
actors as actual ones), and 3) self presence (a sense of experiencing the virtual self as the 
actual self). Considering the various types of presence, stereoscopic 3-D advertising 
appears to be closely associated with physical presence since it typically involves 
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displaying a commercial product. That is, one experiences the advertised products as if 
they were real. 
Presence and Attention 
 Presence is a psychological symptom that occurs when one’s attention is more 
oriented towards virtual environments than toward one’s external physical or mental 
environment (Barfield et al. 1995; Fontaine 1992; Lessiter et al. 2001; Lombard and 
Ditton 1997; Kim and Biocca 1997; Witmer and Singer 1998). Here, attention denotes 
orienting users’ senses towards virtual or mediated environments that technology creates 
to receive information selectively from an information provider (Witmer and Singer 
1998). Many scholars have noted that experiencing a sense of presence is similar to the 
process of selective attention to virtual environments. Since human cognitive sources are 
limited, people tend to allocate them to one meaningful or interesting aspect of the 
environment and selectively process that information (Lang 2000; Triesman 1964). As 
such, the process of sensing presence requires users to have the ability to attend 
selectively to the stimuli shown in the virtual environments and to exclude the external 
(physical) and internal (mental) environments (Fontaine 1992; McGreevy 1992; Witmer 
and Singer 1998). Thus, it is assumed that presence is generated based on media users’ 
continuous attention that allows them to be involved within and be connected with the 
virtual environments.  
H3: Ad viewers who pay a higher level of attention to media (i.e., stereoscopic 3-
D advertising) will perceive a greater sense of presence. 
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Presence and Irritation 
Media users’ attention to the stimuli created within the virtual environments leads 
users to be involved in meaningful activities in virtual environments (Biocca 1997). 
Involvement indicates how much users are integrated with the stimuli and activities in the 
virtual environments, and the extent to which involvement can be generated is associated 
with the increased sense of presence (Heeter 1995; Lombard and Ditton 1997; Witmer 
and Singer 1998). Therefore, any factor that may hinder the flow of attention to the 
stimuli will reduce a sense of presence. 
Stereoscopic 3-D advertising may have potentially problematic issues in creating 
a sense of presence. The most troublesome problems with stereoscopic 3-D advertising 
are related to two irritations: (1) wearing glasses and (2) cybersickness. These negative 
aspects of stereoscopic 3-D advertising commonly may prevent ad viewers from 
attending to media, resulting in weakened advertising effectiveness and negative 
responses, as any type of irritation may reduce advertising effectiveness (Aaker and 
Bruzzone 1985). 
Ad viewers are required to wear 3-D glasses to separate visual information 
flowing into the left and right eyes, respectively. Even though the recently invented 3-D 
glasses look more fashionable and lighter than before, wearing glasses may be 
uncomfortable for ad viewers, especially those who also have to wear their own glasses 
to see clear images (Ault 2008; Lamb 2005; Shah 2009). As users become more 
experienced with wearing the 3-D glasses, the disadvantages associated with wearing 
them may lessen.  
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Cybersickness is another serious irritation that hinders ad viewers’ attention to 
stereoscopic 3-D media. It refers to visually stimulated motion sickness found in virtual 
environments (So, Ho, and Lo 2001). All the negative symptoms found in cybersickness 
are very similar to the symptoms caused by motion sickness, such as eye strain, vomiting, 
headache, disorientation, and nausea (Kennedy et al. 1993; LaViola 2000; Witmer and 
Singer 1998). These symptoms may last for a significant amount of time, after media 
exposure (Johnson 2005). 
 Taken together, it is assumed that these factors (i.e., wearing glasses and 
cybersickness) will serve as irritations that reduce attention; they are distracters that make 
users avoid attending to the 3-D advertising.  
H4a: Irritation will decrease ad viewers’ attention to media (i.e., stereoscopic 3-D 
advertising). 
 
At the same time, the negative feelings caused by these irritations may break the 
emotional equilibrium or hinder positive emotions, resulting in negative psychological 
responses, such as unpleasantness (Kennedy et al. 1993; LaViola 2000). Therefore, the 
irritation is expected to reduce media users’ enjoyment while watching stereoscopic 3-D 
advertising. 
H4b: The irritation will decrease ad viewers’ perceived enjoyment. 
 
However, virtual reality researchers also proposed that one of the most convenient 
and frequently used ways to reduce these negative virtual experiences is to have users 
increase their exposure time with virtual experiences in order to become familiar with the 
device and system (Kennedy et al. 1993; LaViola 2000). Therefore, it is assumed that 
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people who have had experiences with 3-D technology will be less influenced by 
negative irritations. 
H5: Previous media experience (with stereoscopic 3-D technology) will reduce 
irritation. 
 
Many scholars have proposed that interactivity and vividness are critical 
components of a sense of presence (e.g., Sheridan 1992; Schubert, Friedmann, and 
Regenbrecht 2001; Steuer 1992; Witmer and Singer 1998). The following section 
describes them. 
Interactivity 
Since every human action potentially involves interactivity (Heeter 2000), the 
concepts and definitions of interactivity vary widely (Kiousis 2002). Prior scholars have 
largely viewed it from three different perspectives: 1) as interpersonal communication, 2) 
as user perception, and 3) as technological outcome. Specifically, the traditional 
perspective on interactivity views it as the outcome of a process of interpersonal 
communication that involves human-to-human interaction (e.g., Bretz 1983; Rafaeli 
1988; Williams, Rice, and Rogers 1988). Other scholars have asserted that an 
interactivity is based on users’ subjective perceptions of an interactive experience, 
focusing on individual traits that induce a sense of interactivity (e.g., Downes and 
McMillam 2000; Newhagen, Cordes, and Levy 1995). For example, Newhagen et al. 
(1995) insisted that a sense of interactivity cannot be experienced without an individual’s 
motivation to participate in interactive media, so that in spite of highly advanced 
technology that has the potential to create a high level of interactivity, media users may 
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not sense or experience interactivity. In contrast, some scholars have understood 
interactivity as an outcome resulting from technological properties. For example, 
Schneiderman (1987) asserted that interactivity indicates the technological ability to 
make users become involved in the media content, heavily accentuating the importance 
of technological aspects. Steuer defined interactivity as “the extent to which users can 
participate in modifying the form and content of a mediated environment in real time” 
(1992, p. 84). Lombard and Snyder-Duch echoed their idea by proposing that 
interactivity is “a characteristic of a medium in which the user can influence the form 
and/or content of the mediated presentation or experience” (2001, p. 57). That is, scholars 
with this perspective have focused on how the characteristics of a medium influence 
consumer responses (e.g., Ha and James 1998; Heeter 1989; Steuer 1992).  
 From the technological perspective, Steuer (1992) suggested three major 
components that stimulate interactivity; they are speed, referring to how fast content in 
the mediated environment can be manipulated; mapping, referring to how similar the 
control used in the mediated environment is to the one in real world; and range, referring 
to how broadly content in the mediated environment can be manipulated. For example, a 
media user, who experiences a slow or late response in the settings of a video game, 
internet web browsing (e.g., slow download), or touch phone, will sense a low level of 
interactivity, since the medium does not provide a proper speed of feedback. In contrast, 
a video game that enables many actions and reactions between gamers and the mediated 
environment creates a high level of interactivity since the gamers can interact with many 
virtual objects.  
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Interactivity is identified as a core factor resulting in effective advertising in terms 
of its influence on favorableness, persuasiveness, and user engagement in prior studies 
(e.g., Bezjian-Avery, Calder, and Iacobucci 1998; Ko, Cho, and Roberts 2005; Pavlou 
and Stewart 2000; Rodgers and Thorson 2000; Wu 2005). In contrast to traditional 
advertising in which viewers are passively exposed to ads (e.g., television and radio), 
interactive advertising (e.g., the Internet) encourages ad viewers to participate in efficient 
message-information processes and improves the quality of consumer decision making 
(Bezjian-Avery, Calder, and Iacobucci 1998). Many researchers have confirmed that 
consumers’ active participation in the interactive communication processes brings many 
benefits in terms of marketing efforts. For example, some psychologists have empirically 
confirmed that interactivity improves memory for brand names (Lutz and Lutz 1977). Jee 
and Lee (2002) identified that there is a positive correlation between interactivity and 
attitudes towards web sites and intention to purchase the advertised products. 
Furthermore, messages in a web site with a high level of interactivity are perceived to be 
more persuasive than those with a low level of interactivity (Sundar, Kalyanaraman, and 
Brown 2003). 
Vividness 
Vividness is also recognized as a critical factor that enhances a user’s sense of 
presence (Heeter 1992; Steuer 1992; Zeltzer 1992). Vividness refers to “the ability of a 
technology to produce a sensorially rich mediated environment” (Steuer 1992, p. 80). 
Other scholars similarly echoed this concept, labeling it as realness, realism, or richness 
(Li, Daugherty, and Biocca 2002; Naimark 1990; Sadowski and Stanney 2002; Witmer 
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and Singer 1998). Although many factors affect a sense of vividness, the most commonly 
mentioned factors are sensory depth and breadth (Steuer 1992). Sensory depth indicates 
the quality of the represented information as perceived by media users (Li, Daugherty, 
and Biocca 2002; Steuer 1992). For example, a larger size of screen, a higher resolution 
of image, and high-definition sound can elicit a greater sense of presence (e.g., iMAX 
movies) (Bracken 2005; Lombard 1995; Lombard et al. 2000b). Sensory breadth is 
related to the number of sensory dimensions a communication medium can present (Li, 
Daugherty, Biocca 2002; Steur 1992). Thus, a medium equipped to deliver stimuli to 
multiple senses should produce a high level of vividness, resulting in a high sense of 
presence (e.g., 4D movie theaters providing wind, heat, and shaking). 
  Taking all the concepts of vividness and interactivity together, each medium has a 
somewhat different manner of generating a sense of presence. For example, the Internet 
tends to focus on the function of interactivity in that it provides users with a channel to 
express their responses and receive reactions (e.g., mouse clicking and keyboard input). 
In contrast, iMAX movies emphasize vividness in eliciting a sense of presence, since 
users watch the movies with dramatic images but have no opportunity to interact with the 
content (Steuer 1992). The current format of stereoscopic 3-D advertising (e.g., 3-D 
commercials, 3-D cinema advertising) is similar to traditional television in that the format 
lacks interactivity as compared with the Internet; however, this new medium tends to 
stimulate a sense of presence by providing users with stereoscopic images that are close 
to reality (Lombard and Ditton 1997; Muhlbach, Bocker, and Prussog 1995). 
Theoretically speaking, the uniqueness of stereoscopic 3-D advertising is in appealing to 
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the sensory depth of vividness, especially the visual sense. These media comparisons are 
displayed in Figure 2.  










Many researchers have empirically confirmed the relationship between image 
quality and presence (e.g., Bracken 2005; Neuman 1990; Reeves, Detenber, and Steuer 
1993). For example, Bracken (2005) tested the impact of HDTV (high definition 
television) compared to standard definition television (SDTV). The advantage of HDTV 
(1080 lines) compared with SDTV (480 lines) is that it provides a superior image quality 
in terms of resolution, color accuracy, sharpness, and brightness (Bracken 2005; Lombard 
and Ditton 1997). Ninety-five participants evaluated their experience after watching a 13 
minute-long video clip. The results indicated that participants who watched HDTV 
reported a higher level of immersive presence than those who watched SDTV. 
Therefore, parallel to this finding, the stereoscopic 3-D display presents an image 
more vividly or realistically and as such will yield a greater sense of presence than 
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conventional 2-D advertising. As a result, stereoscopic 3-D advertising seems to be 
significantly better than conventional 2-D advertising as a communication tool in 
providing visual information about products. This is especially significant, considering 
that consumers look for information mainly through the visual sense (Witmer and Singer 
1998). 
Presence as a Marketing Communication Tool 
Although more empirical research is required, presence appears to play a 
mediating role between aspects of the media experience and measures of the 
effectiveness of marketing communication (e.g., Li, Daugherty, and Biocca 2002; 
Lombard and Ditton 1997). More specifically, Nelson, Yaros, and Keum (2006) 
undertook an experiment in the context of in-game advertising, aiming to reveal the 
relationship between presence and gamers’ evaluations of fictitious and real brands. Their 
results identified that presence is positively associated with gamers’ attitudes about 
brands seen in a game (i.e., perceived persuasion). Similarly, Li, Daugherty, and Biocca’s 
results (2002) illustrated that presence serves a role in generating product knowledge and 
brand attitudes. In addition, Klein (2003) revealed that a higher level of presence 
provided stronger beliefs about and attitudes towards an advertised product. 
However, little research has investigated why these positive benefits are obtained 
from presence. Therefore, the following section examines the components of presence in 
terms of marketing communications, and suggests two dominant factors that could be 
critical to explaining the impact of presence; 1) enjoyment and 2) consumer learning. 
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Impact of Presence: Enjoyment 
In this study, enjoyment is defined as the psychological feeling of pleasure during 
the advertising experience (Lin et al. 2002), and this term will not be distinguished from 
entertainment. This is because the psychological characteristics of entertainment are 
closely linked to enjoyment in that both involve emotional pleasure (Sherry 2004; 
Vorderer, Klimmt, and Ritterfeld 2004). Furthermore, it is often believed that people do 
not differentiate entertainment from enjoyment (Norris and Colman 1994; Sherry 2004). 
In virtual reality research, enjoyment, which is at the core of media entertainment, 
is considered to be dominant impact of presence (Daugherty, Li, and Biocca 2005; 
Lombard and Ditton 1997; Weiss et al. 2004; Vorderer, Klimmt, and Ritterfeld 2004; 
Witmer and Singer 1998). For example, Nichols and her colleagues’ research (2000) 
indicated that a sense of presence enhances enjoyment in the setting of a computer game. 
Similarly, participants in Heeter’s study (1995) reported that the experience of entering 
another world (i.e., presence) through virtual reality created a greater sense of enjoyment. 
 Unfortunately, only a limited number of studies have proposed a reason why 
presence results in enjoyment, probably because the impact of presence on enjoyment is 
taken for granted (Lombard and Ditton 1997; Vorder, Klimmt, and Ritterfeld 2004). A 
couple of explanations are available. First, as shown in Heeter’s study (1995), people 
tend to feel enjoyment when they experience a new world. Uses and Gratifications theory 
(Katz, Blumler, and Gurevitch 1974) proposed that media users are active beings, rather 
than passive, and they choose media in order to achieve their specific gratifications or 
needs, such as cognitive (e.g., information) and affective needs (e.g., pleasure), personal 
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(e.g., status) and social integrative needs (e.g., friends), and tension release needs (e.g., 
escape) (Severin and Tankard 2000). Presence enables media users to enter the new 
immersive virtual world, forgetting the present world and the time elapsed (i.e., escape) 
(Witmer and Singer 1998). Consistent with a Uses and Gratifications approach and the 
usual purpose of travel, the virtual experience provides people with arousal, relaxation, 
and an escape from everyday life, satisfying the motivations for media use and leading to 
great enjoyment, (Katz, Blumler, and Gurevitch 1974; Mokhtarian et al. 2001). 
The concept of flow helps explain the enjoyment involved in immersive media 
uses (Csikszentmihalyi 1988; Nakamura and Csikszentmihalyi 2002). Csikszentmihalyi 
(1993) viewed enjoyment as self-motivating experience in the flow state in which people 
are focused on current activities, losing self-consciousness and track of time and worries. 
As such, it is very similar to the concept of presence. As with presence, if tasks are too 
easy for media users, they may experience boredom, and if the difficulty of the task is 
beyond their ability, they may feel a certain amount of anxiety. Therefore, the experience 
of flow arises when video game players experience a balance between their skill (ability) 
and the task difficulty (challenge) (Chen 2007; Sherry 2004). 
In a similar vein, flow theory (Csikszentmihalyi 1990, 1993) supports the 
relationship between attention, involvement, and the function of media, which is useful in 
explaining the effects of stereoscopic 3-D advertising. The state of flow represents the 
immersive experience within virtual environments, and it results in a sense of presence. 
This experience provides enjoyment, as flow theory describes. However, in a medium 
like stereoscopic 3-D, irritation (e.g., wearing glasses, cybersickness) may cause media 
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users (3-D ad viewers) to experience a negative psychological state (e.g., anxiety). If 
stereoscopic 3-D advertising is not able to provide a sense of flow, then individuals may 
not experience presence and may experience boredom.  
Vorderer and his colleagues (2004) proposed a model of complex entertainment 
experience. The conceptual model suggests that prerequisites such as user traits, motives, 
and media traits are related to enjoyment in diverse media experiences. Specifically, to 
experience enjoyment, media users must have motivations to be entertained (e.g., 
escapism, mood management) and a willingness and ability to be immersed within that 
environment or to interact with an individual in that environment (e.g., presence, 
empathy). Furthermore, the media that users adopt should contain certain levels of 
aesthetic advances and enjoyable content (Vorderer, Klimmt, and Ritterfeld 2004). When 
these conditions are satisfied, users come to experience enjoyment, resulting in excitation, 
catharsis, and learning. Excitation-theory (Zillmann 1996) explains that the psychological 
arousal created after media exposure does not quickly dissipate, but remains until the end 
of the media experience, and the arousal created during that exposure spills over into the 
final evaluation of the content. Therefore, the model explains that media generating a 
higher sense of presence tend to produce greater enjoyment. 
H6: Ad viewers with a high level of presence will experience greater enjoyment 
than those with a low level of presence. 
 
In marketing communications, enjoyment is often associated with positive 
evaluations (e.g., Batra and Ray 1986; Edell and Burke 1987; Olney, Holbrook, and Batra 
1991). Many previous studies have identified the positive relationship between 
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enjoyment or entertainment and attitudes towards advertising. For example, Schlosser 
and Shavitt (1999) found that enjoyment or entertainment in advertising affects attitudes 
towards Internet advertising, consistent with the findings of Ducoffe (1996). Later, the 
relationships among the variables were, again, confirmed in the setting of mobile 
advertising (Tsang, Ho, and Liang 2004).  
H7: Ad viewers who perceive high enjoyment will have more favorable attitudes 
toward advertising than those who perceive low enjoyment. 
 
Impact of Presence: Consumer Learning 
 Another benefit of presence is that it allows media users to have a vivid and direct 
experience (Li, Daugherty, and Biocca 2002; Daugherty, Li, and Biocca 2005; Lombard 
and Ditton 1997). This benefit is often used to provide media users with information and 
training. More specifically, virtual reality systems have been used to teach and train pilots, 
military soldiers, and surgeons on detailed procedures and operations. Similarly, 
consumers can learn about products through virtual experiences that induce presence (Li, 
Daugherty, and Biocca 2002, 2003). For example, Daugherty and his colleagues (2008) 
conducted a study to compare how indirect, direct, and virtual experiences affect product 
knowledge building. Their results proposed that learning through virtual experience more 
significantly enhances consumer product knowledge than learning through direct or 
indirect product experiences. 
Smith and Swinyard (1982) presented an Integrated Information Response Model 
that helps explain how stereoscopic 3-D advertising can enhance consumer product 
knowledge and improve the likelihood of a subsequent product purchase. The Integrated 
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Information Response Model explains that the exposure to advertising normally creates 
lower order beliefs and affect, leading to a desire for trial behavior (e.g., test drives, 
product demonstrations). However, when consumers with lower order beliefs intend to 
reduce risk and uncertainty (due to high involvement), they may want to obtain direct 
experience with a product. As a result, their beliefs may gravitate toward higher order 
beliefs since direct experience through their own senses builds a strong belief (Fishbein 
and Ajzen 1975). Finally, the improved order belief and affect are linked to commitment 
(see Figure 3). 
 




One notable aspect of this model is that the belief strength (high or low order 
belief) is determined by the level of user experience; direct experience creates stronger 
cognition, affection, and conation (the probability of future purchase) than indirect 
experience (Smith and Swinyard 1982). Similarly, many studies have identified that 
stronger attitude-behavior consistency is constructed through consumers’ direct product 
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experiences (e.g., product trial or sampling) rather than indirect product experiences (e.g., 
product advertising) (e.g., Fazio, Zanna, and Cooper 1978; Marks and Kamins 1988; 
Smith and Swinyard 1988).  












In short, media that help consumers experience direct product experiences may 
increase product knowledge. For example, as theoretical evidence related to virtual 
product representations indicate, stereoscopic 3-D visualization based on virtual 
experience is close to a channel to provide direct product experience (Lombard and 
Ditton 1997). This is because the medium allows consumers to observe multiple-
dimensions of a product with a true depth (popup images off screen), resulting in a richer 
product experience than traditional 2-D advertising (Dodgson 2005; Jin et al. 2007; Qian 
1997). The media richness (i.e., vividness, realness) enhances a sense of presence, and 
presence, in turn, leads media users to perceive experiences with objects in a state 
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between real experience, which is “the sensory experience of actual objects,” and 
hallucination, which is “nonsensory experience of imaginary objects” (Lee 2004, p. 38) 
(see Figure 4). 
As such, the discussion regarding the Integrated Information Response Model 
(Smith and Swinyard 1982) and prior literature suggest that a medium prompting a higher 
sense of presence (e.g., stereoscopic 3-D) will induce more consumer learning than a 
medium prompting a lower sense of presence (e.g., conventional 2-D).  
H8: Ad viewers with a high level of presence will obtain greater product 
knowledge than those with a low level of presence. 
 
 
To choose among all the possible alternatives, consumers require information, and 
advertising serves a primary role in providing information (Ducoffe 1996; Nelson 1970). 
Exhibiting product images is one of the frequently used methods in informative 
advertising, and advertising can also provide more detailed explanations about products 
that cannot be displayed (e.g., product functions, price, warranty period) (Andrews 1989; 
Bauer and Greyser 1968). Therefore, product information in advertising is considered an 
important criterion determining the quality of advertising. The amount of information 
advertising contains affects attitudes towards advertising (Hovland and Wilcox 1989; 
Nelson 1974). 
H9: Ad viewers who perceive high product knowledge from advertising will have 
more favorable attitudes toward advertising than those who perceive low product 
knowledge. 
 
 In summary, the model in Figure 5 is constructed based on hypotheses 1 through 
9. It addresses how the media experience is created within a new medium and how it is 
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associated with advertising effectiveness. Specifically, the model proposes a sequential 
relationship among media novelty, attention, and presence, and it acknowledges that 
irritation related to a new medium may hinder this process. A new medium is assumed to 
hold a strong media novelty effect, resulting in attention to the medium, and in turn, 
attention leads users to plunge into an immersive media experience (a high sense of 
presence). The increased sense of presence permits ad viewers to obtain enhanced 
knowledge about the advertised products and experience greater enjoyment. In addition, 
it creates positive attitudes toward the advertising. Moreover, the model explains how 
personal traits – previous media experience, curiosity, and innovativeness – are related to 
the process of the media experience. Specifically, previous media experience may not 
only reduce the impact of media novelty, but also alleviate the negative impact of 
irritation. Ad viewers with greater curiosity or innovativeness are assumed to pay more 




SUMMARY OF HYPOTHESES AND CONCEPTUAL MAP 
 Finally, this section provides the summary of the suggested hypotheses (see Table 1), and the conceptual model 
constructed based on the hypotheses 1 through 9 is proposed as below (see Figure 5). 
Table 1: Summary of Hypotheses  
 
 Diagram Detail 
H1 
 
media novelty → attention 
 
Ad viewers who perceive a higher level of media novelty will pay greater attention to media 
(i.e., stereoscopic 3-D advertising). 
H2a (-) 
 
previous media experience → media novelty 
 
Ad viewers who have previously experienced media (i.e., stereoscopic 3-D advertising) will 
perceive decreased media novelty. 
H2b 
 
curiosity: moderator between media novelty & 
attention 
When ad viewers perceive greater media novelty, those with greater curiosity will pay more 
attention to media (i.e., stereoscopic 3-D advertising). 
H2c 
 
innovativeness: moderator between media 
novelty & attention 
When ad viewers perceive greater media novelty, those with greater innovativeness will pay 
more attention to media (i.e., stereoscopic 3-D advertising). 
H3 
 
attention → presence 
 
Ad viewers who pay a higher level of attention to media (i.e., stereoscopic 3-D advertising) 
will perceive a greater sense of presence. 
H4a (-) 
 
irritation → attention 
 
Irritation will decrease ad viewers’ attention to media (i.e., stereoscopic 3-D advertising). 
H4b (-) 
 
Irritation → enjoyment 
 




previous media experience → irritation 
 




presence → enjoyment 
 
Ad viewers with a high level of presence will experience greater enjoyment than those with 
a low level of presence. 
H7 
 
enjoyment → attitudes towards advertising 
 
Ad viewers who perceive high enjoyment will have more favorable attitudes toward 
advertising than those who perceive low enjoyment. 
H8 
 
presence → product knowledge 
 
Ad viewers with a high level of presence will obtain greater product knowledge than those 
with a low level of presence. 
H9 
 
product knowledge → attitudes towards 
advertising 
Ad viewers who perceive high product knowledge from advertising will have more 
favorable attitudes toward advertising than those who perceive low product knowledge. 
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CHAPTER 3: Methodology 
 
 To test the proposed model including hypotheses, an experiment was designed to 
investigate participants’ responses to stereoscopic 3-D and 2-D advertising. The overall 
investigation consisted of a pilot study and a main study including a pre-test and a post-
test experiment. The pilot study was designed primarily test the appropriateness of the 
scales that were used in the main study. In the pretest of the main study, participants’ 
personality traits and demographic information were gathered; the post-test garnered 
individuals’ responses to stereoscopic 3-D or 2-D advertising. The entire procedure, 
including measures, data collection, and analysis processes, is discussed in this chapter. 
GENERAL METHODOLOGY 
The study design consisted of a pretest (before stimuli exposure) and a posttest 
(after stimuli exposure). The pretest was conducted when participants first arrived at the 
lab. All of the pretest questions were related to participants’ personal characteristics, such 
as curiosity, innovativeness, previous media experience, product involvement, and 
demographic information. In the posttest, participants were asked about their media 
experience (e.g., media novelty, attention to stimuli, presence, and irritation) and their 
evaluations of the stimuli (e.g., enjoyment, product knowledge, attitudes toward ad). All 
the participants who evaluated the stereoscopic 3-D stimulus were required to wear 3-D 
glasses, while those in the 2-D condition were not. 
When participants at the lab, the primary researcher warned them about the 
possible side effects of stereoscopic 3-D display (e.g., dizziness) in case that they were 
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assigned to the 3-D condition. Participants then watched the ads in groups of one to seven 
(average group size: pilot study = 3.94, SD = 1.91, main study = 1.37, SD = .77). Groups 
of participants were randomly assigned to either the 3-D or 2-D experimental condition, 
and they watched either a one-minute (i.e., fast food) or a 30-second advertisement (i.e., 
cellular phone) twice. All sessions were led by one primary researcher. 
Devices 
A glasses-type 32-inch Miracube stereoscopic 3-D monitor sponsored by 
Pavonine Korea was used in the study. The monitor device was switchable between 3-D 
and 2-D modes, so the same device could be used in both conditions, avoiding any bias 
possibly caused by monitor size and design (see Figure 6). 
 
















The following section introduces all the measures used in the pilot study and the 
main study. All items were measured with seven-point scales, except for some 
demographic questions. The reliabilities reported in this section are from the previous 
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studies; the actual reliabilities tested in both studies are reported in Chapter 4 and 
Appendix A. 
Measures – Pretest 
 In the pretest, questions were focused on participants’ personal traits and 
individual differences, such as curiosity, innovativeness, previous media experiences, and 
product involvement. The pretest measures were not associated with the influence of 
stimulus exposure. 
Curiosity. Participants were asked to rate curiosity, an individual trait consisting 
of two components: exploration (intention to seek for novelty and challenge) and 
absorption (engagement in activities) (Kashdan, Rose, and Fincham 2004) (α = .72, .80). 
The measure of curiosity had seven items with a seven-point Likert scale –four items for 
exploration, and three items for absorption. For example, the scale representing 
exploration included items such as, “I would describe myself as someone who actively 
seeks as much information as I can in a new situation,” and “I frequently find myself 
looking for new opportunities to grow as a person (e.g., information, people, resources).” 
The absorption included the item, “When I am participating in an activity, I tend to get so 
involved that I lose track of time.”  
Innovativeness. Another individual characteristic, innovativeness, was assessed 
with a self-report measure, Goldsmith and Hofacker’s scale (1991) (α = .81). The scale 
consisted of six questions with a seven-point Likert scale. This scale, among many others, 
was adopted since it deals with an individual’s innovativeness in a specific product 
domain (Goldsmith and Hofacker 1991). The original items, which dealt with the product 
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category of rock albums, were revised to reflect the context of the current study. In this 
study, the innovativeness of all participants was measured in terms of how they 
responded to high-tech products – cellular phone, laptop, and MP3 players. 
Innovativeness was measured in terms of high tech products because stereoscopic 3-D 
display belongs to this product category. Sample items in the scale included, “In general, 
I am among the first (last) in my circle of friends to buy new high-tech products (e.g., 
cellular phone, notebook, MP3 player), when it appears” and “Compared to my friends, I 
often purchase a new technology product.” 
Product Involvement.  Among many possible product involvement scales, 
Zaichkowsky’s (1985) (α = .93) short scale was adopted since it had been used in many 
studies in the domain of new media (e.g., Cho 1999; Coyle and Thorson 2001; Jee and 
Lee 2002). This instrument had seven items on a seven-point semantic differential scale 
(e.g., doesn’t matter – matters, unimportant – important, and useless – useful). 
Previous Media Experience. Previous media experience was operationally defined 
as an individual’s familiarity with a given media, and thus, the scale for familiarity (Kent 
and Allen 1994; α more than .85) was revised to ask participants about their previous 
media experience. Thus, an individual with a high level of previous media experience 
with stereoscopic 3-D technology was assumed to have a high level of media familiarity. 
The scale asked participants three items with seven-point semantic differential scales 




Demographic Information. The pre-survey ended with several basic questions 
regarding participants’ demographic information, such as age, gender, race, and income. 
Measures – Posttest 
 All the measures in the posttest were focused on participants’ responses after their 
exposure to stereoscopic 3-D or 2-D advertising. 
Media Novelty. Previous studies dealing with media novelty have often borrowed 
the concept of advertising familiarity suggested by Schlinger (1979). Since advertising 
familiarity (ad novelty) and media familiarity (media novelty) are conceptually different, 
a revised scale was employed for this measure. Schlinger’s three items with seven-point 
Likert-type scales were adapted to include the following items: “I’ve seen commercials in 
this type of media many times… it's the same old thing,” “I’ve seen this type of media so 
many times – I'm tired of it,” and “I think that it is unusual to see a commercial in this 
media. I'm not sure I've seen another one like it.” 
Additionally, another scale to measure media novelty was used in this study. 
Participants were asked to rate the media novelty on four dimensions – new, unique, 
different, and unusual (e.g., stereoscopic 3-D technology is perceived as ___). The 
measure had seven-point Likert scales anchored by “strongly disagree” and “strongly 
agree.” The validity and reliability of the two media novelty measures were compared to 
identify the better scale. 
Presence. Witmer and Singer’s scale (1998) (α = more than .80) to measure a 
sense of presence was adopted. Originally, their scale consisted of 32 item measuring 
both interactivity and vividness. For this study, items unrelated to stereoscopic 3-D 
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advertising, such as a sense of touching (haptic) and distraction factors, were eliminated; 
a shortened version of the scale consisting of 24 items was used. Sample items included, 
“How completely were all of your senses engaged?” “How much did the visual aspects of 
the environment involve you?” and “How much did the auditory aspects of the 
environment involve you?” 
Attention to Media. Participants’ attention to media/stimuli was measured by 
adopting Novak, Donna, and Yung’s scale (2000) (α = more than .70) of four items with 
a seven-point semantic differential scale. The items simply described how much attention 
participants paid to the stimulus (e.g., not deeply engrossed – deeply engrossed; absorbed 
intently – not absorbed intently). 
Irritation. The most serious irritations expected in the experience of viewing 3-D 
advertising were cybersickness and discomfort caused by wearing glasses. Thus, these 
two components were measured and combined in one instrument. The questions related 
to cybersickness were suggested by Lombard and Ditton (2001) (α = .74, .75) and 
consisted of five items with seven-point Likert scales (e.g., To what degree did you 
experience dizziness with your eyes open while watching the advertising? To what 
degree did you experience nausea while watching the advertising?) A modified version of 
the favorability scale suggested by Andrews et al. (1992) (α = .89) identified participants’ 
discomfort level with wearing glasses; it had four questions with seven-point semantic 
differential scales (e.g., unfavorable – favorable, bad – good, negative – positive). 
Enjoyment. Schlingers’ (1979) scale was adopted to measure participants’ 
perceived enjoyment after media exposure (α = more than .87). The instrument was used 
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to measure how much enjoyment participants reported after watching commercials. The 
full scale consisted of seven items with seven-point Likert scales (e.g., The commercial 
was lots of fun to watch and listen to; I thought it was clever and quite entertaining). 
Product Knowledge. A four-item, seven-point Likert scale created by Smith and 
Park (1992) (α = .80) was used to assess product knowledge. The scale asked participants 
how knowledgeable they felt about the advertised product after watching the stimuli. The 
items were revised to reflect the advertised product – cellular phone, soft drink, or fast 
food (e.g., I feel very knowledgeable about this product shown in the advertising; If a 
friend asks me about this product; I can give him/her advice about this product shown in 
the advertising). 
Consumer Responses. The final consumer responses after stimuli exposure were 
tested by measuring participants’ attitudes toward the stimuli/ads, brand attitudes 
(Andrews et al. 1992), and purchase intentions (Beerli and Santana 1999). The scales 
contained three items for attitudes toward the ad and attitudes toward the brand (e.g., 
unfavorable – favorable, bad – good, and negative – positive), and four items for 
purchase intention (unlikely – likely, improbable – probable, impossible – possible, and 
uncertain – certain). All items used seven-point, semantic differential scales. 
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CHAPTER 4: Analysis and Results 
 
In this chapter, the pilot study, its analysis procedures and results, will be 
described. Afterward, the main study will be described, and its results, the model and 
hypotheses tests, will be reported. 
PILOT STUDY 
 The objectives of the pilot test were mainly twofold: 1) refining the scales to be 
used in the main study and 2) testing the quality of the stimuli. In testing the stimuli, 
three criteria were applied. First, a stimulus should prompt a moderate level of enjoyment 
(affective appeal) and product knowledge (cognitive appeal) to avoid floor effects or 
ceiling effects, which can prevent independent variables from having an effect on 
dependent variables (Cramer and Howitt 2005). Second, the product category should be 
relevant to the participants, who are college students. Third, the quality of stereoscopic 3-
D ads should be appropriate for the main study. Quality was evaluated based on the 
degree of presence and cybersickness that stimuli prompted. That is, high quality 
stereoscopic 3-D advertising evokes a high level of presence and a low level of 
cybersickness. However, we aimed to have stimuli of diverse quality, which would 
prompt varying levels of presence and cybersickness, to have more normally distributed 
samples. 
Stimuli 
For the pilot study, stereoscopic 3-D ads for fast food (KFC: Kentucky Fried 
Chicken) and a cellular phone (fictitious brand: EyeBest) were prepared (see Figure 7). 
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The ads had different advantages and/or disadvantages as stimuli for the study. For an 
existing brand such as KFC (one minute exposure), participants had preexisting attitudes. 
As such the ad for KFC provided an opportunity to track participants’ immediate changes 
in attitude toward the brand and purchase intention in response to the repeated measures 
(i.e., pre- vs. post-exposure). In contrast, the use of a fictitious brand name, EyeBest Dual 
Touch (30 seconds), for the cellular phone had the advantage of not evoking biases 
caused by preexisting attitudes. 
 











A total of 109 college students from a Southeastern university participated in the 
pilot study (see Table 2). The average age of participants was 21.01 (SD = 1.57) years, 
and the sample consisted of 64.2 percent female and 35.8 percent male students. The 
majority of participants were White (67.9%), followed by Hispanic (11.9%), 




When participants came to the laboratory, they were informed of a potential risk 
regarding cybersickness (e.g., dizziness, motion sickness, and eye strain). After agreeing 
to participate, they were randomly assigned to one of the two research conditions, either 
stereoscopic 3-D or 2-D advertising. 
 
Table 2: Demographic Information for Pilot Study Participants 
 
 n = 109 
Gender Female (64.2%) 
Male (35.8%) 
Age 21.01 (SD = 1.57) 
Race White (67.9%) 
Hispanic (11.9%) 
Asian / Pacific Islander (9.2%) 
African American (8.3%) 
Other (2.8%) 
Income Less than $29,999 (47.2%) 
$30k - $59,999 (6.5%) 
$60k - $89,999 (10.2%) 
$90k - $129,999 (18.5%) 
More than $129,999 (17.6%) 
 
Results 
All the statistical analyses have been conducted using SPSS 18.0 (Statistical 
Package for the Social Sciences) and AMOS 18.0. In testing reliability and validity, 
Cronbach’s α and factor analysis were used. After refining the measures through a factor 
analysis process, all the scales exceeded the recommended level of reliability, .70 (Hair et 
al. 1998) (see Table 3). As for media novelty, two different measures were tested. The 
revised scale suggested by Massetti (α = .97, factor loadings = .90 – .97) performed better 
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than Schlinger’s scale (α = .77, factor loadings = .75 – .91) in terms of both reliability 
and validity, so the Massetti’s scale was adopted in the main study. 
 






(Kashdan, Rose, and Fincham 2004) 
.75 .72 - .87 
   
Innovativeness 
(Goldsmith and Hofacker 1991) 
.91 .55 - .91 
   
Previous media experience 
(Kent and Allen 1994) 
.95 .95 - .96 
   
Product involvement 
(Zaichkowsky 1985) 
.96 .82 - .93 
   
Media novelty   
     Schlinger 1979 .77 .75 - .91 
     Massetti 1996 .97 .90 - .97 
   
Irritation   
     Wearing glasses (Andrews et al. 1992) .94 .86 - .95 
     Cybersickness (Lombard and Ditton 2001) .75 .53 - .85 
   
Presence 
(Witmer and Singer 1998) 
.92 .50 - .83 
   
Attention 
(Novak, Donna, and Yung 2000) 
.77 .76 - .88 
   
Enjoyment 
(Schlingers 1979) 
.94 .63 - .95 
   
Product knowledge 
(Smith and Park 1992) 
.86 .61 - .81 
   
Attitude toward advertising 
(Andrews et al. 1992) 
.96 .95 - .96 
   
Brand attitude 
(Andrews et al. 1992) 
.96 .95 - .97 
   
Purchase intention 
(Beerli and Santana 1999) 




To assess the quality of stimuli, presence (positive impact) and cybersickness 
(negative impact) were compared in the 3-D and 2-D conditions (see Table 4). The 
results illustrated that the advertisement for the cellular phone was of better quality than 
the advertisement for fast food (e.g., higher on presence and lower on cybersickness). By 
combining the responses from the two ads, we determined that the proposed model could 
be tested based on more diverse levels of presence and cybersickness. That is, testing the 
model based on more diverse stimuli seemed more likely to produce generalizable results.  
 
Table 4: Testing Stimuli of Stereoscopic 3-D and 2-D Advertising 
 3-D 2-D t-value 
Cellular Phone – EyeBest    
     Presence 5.55 (.79) 4.45 (.90) t (105) = 6.74*** 
     Cybersickness 1.64 (1.04) 1.38 (.70) t (98.19) = 1.52 
     Enjoyment 5.41 (1.05) 4.62 (1.18) t (107) = 3.65*** 
     Product knowledge 3.58 (1.38) 3.22 (1.36) t (107) = 1.36 
    
Fast Food – KFC    
     Presence 4.36 (1.03) 3.68 (1.01) t (106) = 3.44** 
     Cybersickness 2.67 (1.70) 1.70 (.78) t (88.13) = 4.47*** 
     Enjoyment 3.79 (1.57) 3.02 (1.61) t (107) = 2.52* 
     Product knowledge 3.92 (1.52) 3.68 (1.48) t (107) = .83 
    
     Presence         
          Skewness -.45 -.06  
          Kurtosis .21 -.49  
     Cybersickness    
          Skewness 1.25 1.44  
          Kurtosis 1.26 1.40  
 
Notes: Parenthesis indicates standard deviation. 







  The procedures and the devices used in the main study were identical to those of 
the pilot study. In the main study, one more stimulus was used to provide more diverse 
levels of presence and cybersickness. Specifically, an ad for a soft drink, a product 
category that is relevant to college students, was added into the stimuli. More detailed 
descriptions of the participants and stimuli are provided below. 
Participants 
 A total of 476 college students were recruited from the Student Participant Pool of 
the Department of Advertising and Public Relations at the University of Texas at Austin 
(UT). Only students who were enrolled at UT and agreed to participate had an 
opportunity to be involved in this experiment. The average age of participants was 20.54 
years old (SD = 2.74), and the sample consisted of 64.8 percent females and 35.2 percent 
males (see Table 5). The majority of participants were White (53.1%), followed by 
Asian/Pacific Islander (20.6%), Hispanic (17.1%), and African American (6.1%). The 
most frequent response to a question about parents’ annual salary was more than 
$129,999 (28.8%), followed by $90,000 - $129,999 (26.2%). 
 
Table 5: Demographic Information for Main Study Participants 
 n = 476 
Gender Female (64.8%) 
Male (35.2%) 
Age 20.54 (SD = 2.74) 
Race White (53.1%) 
Asian / Pacific Islander (20.6%) 
Hispanic (17.1%) 




Income Less than $29,999 (7.4%) 
$30k - $59,999 (16.9%) 
$60k - $89,999 (20.3%) 
$90k - $129,999 (26.2%) 
More than $129,999 (28.8%) 
   
 
Figure 8: Stimuli by Product Category 
          Cell Phone                                Soft Drink                                    Fast Food 
 
Stimuli 
The final set of stimuli included ads for a cellular phone, fast food, and a soft 
drink (see Figure 8). All the product categories were believed to be relevant to college 
students. Each commercial contained descriptions of products and visually entertaining 
factors to stimulate ad viewers’ product knowledge and enjoyment. For example, the ad 
for the cellular phone with a fictitious brand name of “EyeBest” included detailed 
descriptions of product functions, such as music, games, Internet, email, and camera. The 
ad for a soft drink with a fictitious brand name of “AIVEs” introduced drinks with 
diverse fruit tastes and used bright music. The ad for fast food described diverse products, 
which rotated in the middle of screen while enjoyable music played. Each participant was 
randomly assigned to evaluate one of three commercials in the stereoscopic 3-D or 2-D 
format. By having responses based on diverse product categories, we aimed to obtain 
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more generalizable relationships among the measured variables in the proposed model. 
Simultaneously, by doing so, we could obtain more normally distributed samples, 
avoiding ceiling or floor effects.  
Manipulation Check 
Participants showed no difference among the three products in terms of product 
involvement (F (2, 473) = .50, p > .6, Mcell = 3.70, SD = 1.49, Mdrink = 3.74, SD = 1.55, 
Mfast_food = 3.87, SD = 1.59), and they perceived all of the products as being moderately 
important (M = 3.77 out of 7, SD = 1.54). Therefore, differences caused by product 
category were not expected in the overall results. That is, the impact of a peripheral cue, 
such as entertainment factors, or of a central cue, such as argument quality, was not 
expected (Petty and Cacioppo 1981; Petty, Cacioppo, and Schumann 1983). At the same 
time, it was also reasonable to combine all the samples from the three different 
commercials to test the proposed model. 
In addition, since participants’ preexisting attitudes toward KFC could influence 
outcomes variables in the model, it was necessary to compare preexisting attitudes and 
purchase intentions toward KFC of participants in the 3-D and 2-D conditions. There 
were no significant differences (brand attitudes: t (138) = 1.63, n.s., purchase intention: t 
(139) = 1.53, n.s.). 
RESULTS 
 The focus of analyses was twofold: 1) identifying the impact of stereoscopic 3-D 
advertising in comparison with 2-D advertising and 2) testing a structural equation model 
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(SEM) and the proposed hypotheses based on 3-D, 2-D, and the combined samples (i.e., 
3-D + 2-D). All the statistical analyses were performed using SPSS 18.0 and AMOS 18.0. 
Comparisons of Stereoscopic 3-D and 2-D Advertising 
 Differences between stereoscopic 3-D and 2-D advertising were identified in all 
the measures using independent t-tests. Additionally, MANOVA (multivariate analysis of 
variance) was used in an effort to increase the chances for finding a group difference 
(Grimm and Yarnold 1995). The results are reported in Tables 6 and 7. MANOVA 
identified significant main effects of dimension on dependent variables in all three ads 
(cell: F (9, 153) = 10.89, p2 = .39; drink: F (9, 157) = 7.87, p2 = .31; fast food: F (9, 
131) = 5.47, p2 = .27; all p < .001), and both analyses indicated that stereoscopic 3-D 
advertising was superior to 2-D advertising in general (see Table 6 and 7). Specifically, 
stereoscopic 3-D advertising was better at eliciting a sense of presence, attention, and 
enjoyment, and many participants perceived stereoscopic 3-D as a significantly more 
novel medium than the 2-D display. Furthermore, in terms of marketing efforts, 
stereoscopic 3-D advertising produced more favorable attitudes toward the ad and brand 
and higher purchase intention for the cellular phone and soft drink. However, these 
positive outcomes were not found in fast food condition. This may be because the fast 
food condition had the highest level of cybersickness (M = 2.04, SD = 1.04), or because 
participants were so sensitive to health issues that the ad for fast food could not have a 




Table 6: Comparisons of Stereoscopic 3-D and 2-D Advertising in t-Test 
 
 3-D 2-D t-value 
Cellular Phone – EyeBest (n = 97) (n = 70)  
     Presence 5.01 (.77) 4.03 (.98) t (163) = 7.13*** 
     Novelty 5.49 (1.18) 4.18 (1.00) t (165) = 7.58*** 
     Attention 5.44 (1.20) 4.46 (1.26) t (165) = 5.12*** 
     Cybersickness 1.94 (.99) 1.74 (.90) t (165) = 1.32 
     Enjoyment 4.78 (1.19) 3.73 (1.27) t (164) = 5.45*** 
     Product knowledge 3.10 (1.31) 2.66 (1.16) t (165) = 2.24* 
     Advertising attitudes 5.34 (1.08) 5.05 (1.35) t (165) = 1.51 
     Brand attitudes 4.75 (1.15) 4.00 (1.20) t (165) = 4.09*** 
     Purchase intention 3.38 (1.26) 2.72 (1.06) t (164) = 3.55** 
    
Soft Drink - AIVEs (n = 98) (n = 70)  
     Presence 4.84 (.85) 4.06 (.96) t (165) = 5.50*** 
     Novelty 5.31 (1.22) 4.20 (1.19) t (166) = 5.85*** 
     Attention 5.36 (1.06) 4.45 (1.27) t (166) = 5.08*** 
     Cybersickness 1.92 (.99) 1.31 (.59) t (166) = 4.64*** 
     Enjoyment 4.60 (1.14) 3.71 (1.42) t (166) = 4.48*** 
     Product knowledge 3.67 (1.46) 3.34 (1.23) t (166) = 1.58 
     Advertising attitudes 5.33 (1.28) 4.93 (1.22) t (166) = 2.02* 
     Brand attitudes 4.88 (1.08) 4.56 (1.32) t (166) = 1.70† 
     Purchase intention 3.69 (1.31) 3.39 (1.39) t (166) = 1.43 
    
Fast Food - KFC (n = 72) (n = 69)  
     Presence 4.36 (1.02) 3.62 (1.09) t (139) = 4.18*** 
     Novelty 5.12 (1.49) 3.93 (1.24) t (139) = 5.16*** 
     Attention 4.67 (1.27) 3.97 (1.38) t (139) = 3.15** 
     Cybersickness 2.04 (1.04) 1.65 (.90) t (137.7) = 2.44* 
     Enjoyment 4.05 (1.36) 3.39 (1.30) t (139) = 2.96** 
     Product knowledge 3.92 (1.29) 3.64 (1.53) t (139) = 1.19 
     Advertising attitudes 5.48 (1.26) 5.05 (1.34) t (139) = 1.96 
     Brand attitudes 4.14 (1.57) 4.27 (1.74) t (139) = .44 
     Purchase intention 3.46 (1.60) 3.45 (1.54) t (139) = .03 
 
Notes: Parenthesis indicates standard deviation. 





Table 7: Comparisons of Stereoscopic 3-D and 2-D Advertising in MANOVA 
 Adjusted 
mean of 3-D 
Adjusted 




Cellular Phone – EyeBest (n = 94) (n = 69) df = 1, 161 .39 
     Presence 5.02 (.09) 4.03 (.10) 51.57*** .24 
     Novelty 5.50 (.12) 4.18 (.13) 55.69*** .26 
     Attention 5.47 (.13) 4.46 (.15) 27.04*** .14 
     Cybersickness 1.93 (.10) 1.75 (.11)   1.44 .01 
     Enjoyment 4.76 (.13) 3.76 (.15) 27.03*** .14 
     Product knowledge 3.10 (.13) 2.64 (.15)   5.33* .03 
     Advertising attitudes 5.35 (.13) 5.04 (.15)   2.58 .02 
     Brand attitudes 4.73 (.12) 4.02 (.14) 14.62*** .08 
     Purchase intention 3.38 (.12) 2.74 (.14) 11.57** .07 
     
Soft Drink - AIVEs (n = 97) (n = 70) df = 1, 165  
     Presence 4.84 (.09) 4.06 (.11) 30.26*** .16 
     Novelty 5.34 (.12) 4.20 (.14) 37.30*** .18 
     Attention 5.37 (.12) 4.45 (.14) 25.73*** .14 
     Cybersickness 1.93 (.09) 1.31 (.10) 21.89*** .12 
     Enjoyment 4.62 (.13) 3.71 (.15) 21.03*** .11 
     Product knowledge 3.68 (.14) 3.34 (.16)   2.53 .02 
     Advertising attitudes 5.33 (.13) 4.93 (.15)   4.13* .02 
     Brand attitudes 4.89 (.12) 4.56 (.14)   3.03† .02 
     Purchase intention 3.68 (.14) 3.39 (.16)   1.89 .01 
     
Fast Food - KFC (n = 72) (n = 69) df = 1, 139  
     Presence 4.36 (.12) 3.62 (.13) 17.48*** .11 
     Novelty 5.12 (.16) 3.93 (.17) 26.60*** .16 
     Attention 4.67 (.16) 3.97 (.16)   9.90** .07 
     Cybersickness 2.04 (.11) 1.65 (.12)   5.93* .04 
     Enjoyment 4.05 (.16) 3.39 (.16)   8.75** .06 
     Product knowledge 3.92 (.17) 3.64 (.17)   1.40 .01 
     Advertising attitudes 5.48 (.15) 5.05 (.16)   3.83† .03 
     Brand attitudes 4.14 (.20) 4.27 (.20)     .19 .00 
     Purchase intention 3.46 (.19) 3.35 (.19)     .00 .00 
 
Notes: Parenthesis indicates standard error. 




Pre- vs. Post Attitude Changes in the Responses to the KFC Ad 
By measuring the attitudes toward KFC before and after the stimulus exposure, 
we could identify the immediate changes in brand attitude and purchase intention. 
Zillmann’s excitation-transfer theory (1996) explains that physiological arousal 
diminishes slowly after media exposure, and therefore, a high level of arousal left is 
interpreted as positive cognitions (e.g., Moorman et al. 2002). This enabled us to assume 
that one’s emotional status would be maximized right after media exposure. Statistically 
speaking, it was expected that there would be immediate changes in both brand attitude 
and purchase intentions (see Table 8). Indeed, a repeated measure identified a significant 
difference in both measures after advertising exposure. In particular, participants in the 3-
D condition had more significantly changed attitudes than those in the 2-D condition. 
Thus, stereoscopic 3-D advertising was effective in generating immediate attitude 
changes, and as such, this new format of advertising appears to be more time- and cost-
efficient than the 2-D format of advertising. 
 
Table 8: Repeated Measures of Attitude Changes in KFC 
 
 





3-D 3.67 (1.63) 4.16 (1.57)    F (1, 70) = 16.11*** .19 
2-D 4.09 (1.45) 4.27 (1.74)    F (1, 68) = 1.41 .02 
      
Purchase 
intention 
3-D 2.77 (1.34) 3.46 (1.60)   F (1, 71) = 20.87*** .23 
2-D 3.11 (1.31) 3.45 (1.54)    F (1, 68) = 5.05* .07 
 
Notes: Parenthesis indicates standard deviation. 





Testing the Proposed Model 
 Testing the proposed hypotheses consisted of two parts: 1) examining the 
moderating effects of innovativeness and curiosity (H2b and H2c) and 2) running the 
analysis of SEM to test the rest of the hypotheses. The analyses were conducted based on 
the samples from three different conditions: 3-D, 2-D, and combined 3-D and 2-D. All 
the reliabilities of the measures used in the analyses exceeded the suggested guideline 
of .70 (Hair et al. 1998). 
Model Based on 3-D Condition 
 The model was first tested on the 3-D condition. The analyses are described 
below, and the results are summarized in Figure 9 and 10. 
 
Figure 9: Testing Moderating Effects of Curiosity and Innovativeness  
                 in 3-D Condition 
  Notes: DV = attention to the ad. 
 
Moderating Effect of Innovativeness/Curiosity. A total of 267 participants were 
assigned to the 3-D condition that included the ads for the cellular phone, soft drink, and 
fast food. We first tested the moderating effects of curiosity (H2b) and innovativeness 
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(H2c) on the relationship between media novelty and attention. H2b and H2c similarly 
stated that for subjects with high-curiosity/innovativeness, high media novelty would be 
more effective in increasing attention than low media novelty. In contrast, subjects with 
low-curiosity/innovativeness would be less influenced by media novelty. Therefore, it 
was expected that there would be significant statistical interactions involving 
curiosity/innovativeness, media novelty, and attention. Curiosity, innovativeness, and 
media novelty were categorized into high vs. low based on the median split value (for 
more details, refer to Zhang 1996). An ANOVA (analysis of variance) was performed 
with attention to the ad as the dependent variable and curiosity, innovativeness, and 
media novelty as the independent variables. As shown in Figure 9, the results revealed 
that curiosity had a marginally significant moderating effect on the relationship between 
media novelty and attention to the ad (F (1, 259) = 2.78, p < .10), while innovativeness 
did not (F (1, 259) = .01, n.s.). However, the direction of the moderating effect of 
curiosity on attention to the ad was counter to what was hypothesized – those with high 
curiosity paid more attention to the ad than those with low curiosity, even when 
stereoscopic 3-D was perceived as a low novel medium. Therefore, H2b and H2c were 
not supported. 
Next, we tested the rest of proposed hypotheses using SEM. First, the assumption 
for SEM was tested using the Kolmogorov-Smirnov test of normality. 
Assumption Check. The test result found that some variables were not normally 
distributed (e.g., cybersickness, novelty); therefore, the assumption of the maximum 
likelihood (ML) method of estimation was violated, and the Bollen-Stine bootstrapping 
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procedure (Bollen and Stine 1992; Mangin and Alonso 2006) was employed as a 
supplemented test to the conventional chi-square test of fit. The test results indicated an 
insignificant chi-square value, which was larger than the critical value of .05 (Bollen and 
Stine 1992). That is, the results illustrated that the model fit the data very well. For more 
robust findings, we also conducted a bootstrapping ML procedure based on n = 1,000. 
The significance of path coefficients was reported based on 95 percent of bias-corrected 
confidence intervals. 
Testing the Model. The initial model did not show an appropriate model fit: 
²(1527) = 3038.48, p < .001, CFI = .82, TLI = .81, RMSEA = .06, given that the fit 
indices of CFI and TLI are required to exceed the acceptable values of .90 and RMSEA 
must be smaller than .06 (Kelloway 1998). This was mainly because of improperly 
loaded items in the measure of presence, which consisted of 24 items. Some of the items 
in the measure of presence were irrelevant to the context of stereoscopic 3-D (e.g., How 
much were you able to control events? How responsive was the environment to actions 
that you initiated?). To improve the model fit, all the insignificant observed items in the 
latent variables first were removed. Afterward, the items with the factor loadings that 
were smaller than .4 were dropped (e.g., for more details, refer to Lee and Choi 2006). 
Finally, based on the modification index suggested by AMOS 18.0, some more items 
were removed, which resulted in the goodness of fit of a statistical model: ²(548) = 















Notes: * Significant at p < .05, ** Significant at p < .01. 
 
The significance of the paths in the model determined whether the proposed 
hypotheses were supported or not. As shown in Figure 10, a majority of paths were 
statistically significant, as predicted, while the hypotheses related to users’ characteristics 
were not supported (H2a and H5). Specifically, media novelty resulted in attention (H1), 
leading to presence (H3), while irritation reduced attention to the ad (H4a). The enhanced 
presence had a positive impact on both enjoyment (H6) and product knowledge (H8), 
resulting in more favorable attitudes toward advertising (H7 and H9). 
Model Based on 2-D Condition 
The same analysis procedure was applied in testing the hypotheses based on the 
sample from the 2-D condition, which included the ads for the cellular phone, soft drink, 
and fast food (n = 209). First, we tested the moderating effects of curiosity and 
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innovativeness on the relationship between media novelty and attention (H2b, c), but no 
significant moderating effects were detected (see Figure 11). Thus, H2b and H2c were 
not supported in the 2-D condition. 
 
Figure 11: Testing Moderating Effects of Curiosity and Innovativeness  
                   in 2-D Condition 
 
 Notes: DV = attention to the ad. 
 
 
Assumption Check. The samples from the 2-D condition were also identified as a 
non-normal data, mainly due to the measures of cybersickness (skewness and kurtosis > 
1.96). Therefore, to have more robust results, we conducted the bootstrapping analysis 













Notes: * Significant at p < .05, ** Significant at p < .01. 
 
Testing the Model. As in the previous SEM analysis based on the sample from the 
3-D condition, the same efforts were made to obtain an appropriate model fit based on the 
sample from the 2-D condition. That is, after removing some of the observed items that 
did not have proper factor loadings, the proposed model came had a proper level of 
goodness of fit: ²(517) = 813.21, p < .001, CFI = .92, TLI = .91, RMSEA = .05 (see 
Figure 12). Cybersickness (irritation) did not play a role as an irritation that hindered ad 
viewers’ attention to the ad (β = -.05, n.s.) or negatively affected their mood state (β = -
.07, n.s.) in the 2-D condition; therefore, it was concluded that 2-D content/media did not 
elicit any type of discomfort in viewing the ad. However, the results revealed a 
significant negative relationship between previous media experience and irritation (i.e., 
cybersickness) (β = -.22, p < 01), suggesting that viewers who spent more time watching 
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television (i.e., 2-D condition) tended to experience fewer negative effects caused by 
irritation. Another interesting finding was that the increased product knowledge did not 
significantly improve attitudes toward advertising as it did in the 3-D condition (β = .06, 
n.s.). We speculated that this was because the product knowledge stimulated by the 2-D 
display was not high enough to enhance ad viewers’ attitudes toward the ad, compared 
with the 3-D display (t (474) = 2.51, p < .05, M3D = 3.53, SD = 1.40, M2D = 3.21, SD = 
1.37). 
 
Figure 13: Testing Moderating Effects of Curiosity and Innovativeness  
                   in 3-D and 2-D Conditions 
 
Notes: DV = attention to the ad. 
 
Model Based on Combined Samples from 3-D and 2-D Conditions 
First, the reliability and validity of all the measurements were confirmed on the 
combined sample, and then the same analysis procedure was used as in the previous tests 
of the model. There were no significant moderating effects for curiosity and 
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innovativeness (H2b, H2c), as shown in Figure 13. However, there was a significant and 
strong main effect of media novelty on attention to the ad (F (1, 468) = 36.56, p < .001). 
Reliability and Validity. Before testing the proposed model based on the 
combined samples, scale reliability and validity (convergent and discriminant validity) 
were tested. Cronbach’s α was adopted to test the reliability of each latent variable, and 
the results revealed that all the measures exceeded the suggested guideline of .70 (Hair et 
al. 1998) (for more details, see Appendix A). Convergent validity was examined by 
checking 1) whether the factor loadings of each latent construct were significant 
(Anderson and Gerbing 1988) and 2) whether each construct’s average variance extracted 
(AVE) was beyond the suggested value of .50 (Fornell and Larcker 1981). The results 
indicated that the values were acceptable for all the constructs except for presence, whose 
AVE was .42. The comparison of the AVE with the squared correlation (ϕ2) between the 
factor and each of the other constructs confirmed discriminant validity, indicating that the 
AVE for each construct was greater than its squared correlation (ϕ2) (Lichtenstein, 
Netemeyer, and Burton 1990). 
Next, the fit of the measurement model for each construct was tested, and all the 
constructs illustrated a proper level of model fit. For example, the fit for presence was: ² 
(27) = 99.23, CFI = .95, TLI = .94, RMSEA = .08; enjoyment: ²(9) = 24.60, CFI = .99, 
TLI = .99, RMSEA = .06. Finally, after conducting the assumption check, all the 
confirmed measurement models were combined as the hypotheses proposed. 
Assumption Check. Similar to the previous analyses, the samples were non-normal 
data, so a bootstrapping analysis was adopted to have rigorous results based on n = 1,000. 
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The significance of all path coefficients were also reported based on 95 percent of bias-
corrected confidence intervals. 
 

















Notes: * Significant at p < .05, ** Significant at p < .01. 
 
 
Testing the Model. Given the combined samples from 3-D and 2-D conditions 
provided greater variance on key variables, such as media novelty and presence, the 
model test results from the combined samples were likely to be the most appropriate in 
terms of theoretical interpretations. The SEM analysis results illustrated that in that pool 
of samples, the suggested model had a proper level of goodness of fit: ² (550) = 1057.47, 
p < .001, CFI = .95, TLI = .95, RMSEA = .04 (see Figure 14). The test results supported 
most of the proposed hypotheses. However, irritation did not have a significant negative 
impact on viewers’ attention to the ad (β = -.05, n.s.). This finding was interpreted to 
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mean that cybersickness (i.e., irritation) did not actually bother ad viewers in paying 
attention to media in general. 
Finally, all the results based on both conditions are reported in Table 9. In 
summary, presence generated both enjoyment and enhanced product knowledge that 
generally resulted in more favorable attitudes toward the ad in all the conditions. 
Cybersickness was a primary irritation that reduced attention to the ad and enjoyment in 
the 3-D condition. Previous media experience had a negative impact on media novelty 
when the model was tested on the combined samples (3-D + 2-D). Innovativeness and 
curiosity did not play a role as moderators that enhanced ad viewers’ attention to the ad in 
any of the analyses.
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Table 9: Summary of Model Testing Results 
   3-D 2-D 3-D + 2-D 
Innovativeness  m → (Media novelty → Attention)  n.s. n.s. n.s.
Curiosity  m → p = .096 n.s. n.s.
      
Previous 
media experience 
→ Media novelty -.02 -.05 -.17** 
 → Irritation .04 -.22** -.20** 
      
Media novelty → Attention .18** .23* .41** 
      
Irritation → Attention -.65** -.05 -.05 
 → Enjoyment -.62** -.07 -.10* 
      
Attention → Presence .65** .77** .75** 
      
Presence → Product knowledge .26** .25* .29** 
 → Enjoyment .43** .77** .77** 
      
Product  
knowledge 
→ Attitude toward advertising .22** .06 .15* 
      
Enjoyment → Attitude toward advertising .27** .27** .29** 
 




CHAPTER 5: Discussion and Conclusion 
 
 In this chapter, the findings are discussed, and the contributions of this study are 
highlighted. In addition, possible explanations for insignificant hypotheses are suggested. 
The limitations of this study are identified, and directions for future research are 
considered. 
DISCUSSION 
The purpose of the current study was to propose a new advertising model that can 
expand the theoretical knowledge of how advertising works embedded in a new, 
innovative medium. Reflecting the rapid advances in technology and the continually 
changing media environment, it is important to understand the impact of media, isolated 
from advertising content or messages, to assess the overall advertising effects more 
appropriately. 
The proposed model and our findings highlighted the prominent roles of media 
novelty and presence in enhancing advertising effectiveness. The novelty effect, created 
by the newness of the stereoscopic 3-D medium, had the power to attract viewers’ 
attention, and the increased attention enhanced the viewers’ sense of presence, the 
experience of being plunged into a new, virtual world that advertisers constructed (Kim 
and Biocca 1997; Witmer and Singer 1998). These sequential relationships can result in 
positive measures of advertising effectiveness, such as improved product knowledge and 
increased enjoyment. In addition, these relationships can result in more favorable 
attitudes toward the ad. Also our findings revealed that an irritation effect, such as 
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cybersickness in the stereoscopic 3-D condition, can hinder ad viewers’ communication 
processes and reduce their attention to the ad and enjoyment of it. The model predicted 
user characteristics, such as innovativeness, curiosity, and previous experience with the 
medium, would affect the process, but no effects were found. The findings are discussed 
in more detail below. 
Stereoscopic 3-D Display as a Tool to Prompt Advertising Effectiveness 
 Comparisons of stereoscopic 3-D and 2-D advertising highlighted the important 
role that the stereoscopic 3-D display can play in enhancing advertising effectiveness. 
Given that the content included in both conditions was identical, the significant 
differences in the comparisons were only due to media effects. 
Specifically, the stereoscopic 3-D display was a more innovative and influential 
medium for advertising effectiveness than the 2-D display. As seen in the tests of ads for 
all three products (i.e., cellular phone, soft drink, and fast food), the stereoscopic 3-D 
display consistently generated greater novelty, presence, attention, and enjoyment than 
the 2-D display. Since these variables are linked to persuasion, improved recall, and 
recognition (Carver and Scheier 1981; Donohew et al. 2002), our results provided 
compelling evidence of the potential of stereoscopic 3-D as an advertising medium that 
will improve advertising effectiveness. More interestingly, the stereoscopic 3-D display 
had the power to stimulate immediate changes in attitudes. As shown in the repeated 
measures of attitudes toward KFC, stereoscopic 3-D advertising significantly changed ad 
viewers’ attitudes immediately after advertising exposure, while 2-D advertising had a 
moderate or little impact on attitude changes. Advertising campaigns typically are based 
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on the premise that repeated exposures are needed to change viewers’ attitudes, which 
involves time and money, so the increased efficiency of stereoscopic 3-D in changing 
attitudes appears promising. 
While the overall results showed some positive significant differences for 
stereoscopic 3-D advertising, the three advertising stimuli showed inconsistent results in 
the outcome variables, such as attitudes toward advertising and brand and purchase 
intention. Specifically, the 3-D ad for the cellular phone was significantly better than the 
2-D ad in generating positive attitudes toward brand (p < .001) and purchase intentions (p 
< .01). Also, the 3-D ad for the soft drink was significantly better than the 2-D ad in 
generating positive attitudes toward advertising (p < .05) but not in generating positive 
brand attitudes (p < .10). Furthermore, the 3-D ad for fast food did not show any 
significant differences compared to the 2-D ad. We offer some speculations regarding 
why the 3-D ads for the cellular phone and the soft drink performed better than the 3-D 
ad for fast food. First, as predicted by the model, ads that generated higher presence could 
produce more positive measures of advertising effectiveness. That is, the two ads that 
generated a higher sense of presence, the cellular phone and the soft drink, produced 
significantly more positive evaluations from ad viewers (Mcellular_phone = 5.01, Msoft_drink = 
4.84 vs. Mfast_food = 4.36). Another possible explanation is that product properties and 
content effects affected ad viewers’ evaluation processes. For example, much of the 
power of the stereoscopic 3-D display lies in its enhanced visual presentations, and since 
the ad for the soft drink only presented a container, the ad might not have benefited from 
the technological advantages of the medium. As such, the 3-D ad would not be expected 
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to stimulate purchase intentions more than the 2-D format. More importantly, what is 
conveyed to ad viewers, the ad content, can be as important an issue as how to the 
information is conveyed, the medium. Currently, in light of the obesity crisis in the U.S., 
many people have negative views of fast food due to its high fat content (Rabin 2009), 
and thus, it might be impossible for any medium, irrespective of format, to generate 
favorable evaluations. Moreover, in addition to the product category, the ad content or 
message can play an important role of evaluation processes. The ad content has the power 
to attract ad viewers’ attention. For example, there was no difference in attitudes toward 
the ad for cellular phone in the 3-D vs. the 2-D condition (t (165) = 1.51, n.s., M3D = 5.34 
vs. M2D = 5.50), although the 3-D ad generated a significantly higher sense of presence 
than the 2-D ad (t (163) = 7.13, p < .001, M3D = 5.01 vs. M2D = 4.03). Perhaps the ad 
content was so compelling that it negated the effects of the increased presence created by 
the novel medium. Irrespective of the explanation, this finding indicates that the media 
effect is not the only factor in determining general advertising effectiveness, and it should 
be understood as just one of the tools that can enhance advertising strategies. That is, 
advertising effectiveness will be maximized when the content and the media are ideally 
combined. 
The Contributions of Consumer Media Experience Model 
The current study aimed to construct an alternative advertising model that 
accounts for the impact of a new, innovative medium. The model is the first advertising 
model that emphasizes the roles of the medium, isolated from content effects, in creating 
general advertising effectiveness. Current media are evolving rapidly, and diverse new 
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media will continuously emerge in the future. For example, TV commercials are now 
adopting stereoscopic 3-D technology; digital signage that allows advertisers to control 
content is replacing billboard outdoor advertising; traditional radio is broadcast in HD 
sound (High Definition), which has superior sound quality; holograms that show 360-
degree images of objects are about to be employed as an advertising tool. As such, 
advertisers will have to choose among increasingly diverse media vehicles to convey 
their messages, and choosing the most effective option will become an increasingly 
important issue. The proposed model will allow advertisers to predict advertising 
effectiveness within the context of innovative media options, and as such can provide 
guidance in which type of media to select. The model certainly highlights the importance 
of considering media power in estimating general advertising effectiveness. 
 Second, the model and our findings provided direct evidence pertaining to how 
stereoscopic 3-D advertising works and how this technology can advance the consumer 
media experience. As many sources have reported, the emergence of stereoscopic 3-D 
technology is one of the most notable technological advances (e.g., Waxman 2007), and 
it is expected to influence media uses in almost all the domains that display images, such 
as movies, video games, laptops, photo frames, and digital cameras. For example, the 
most frequent use of stereoscopic 3-D technology has been within the movie industry 
(Cohen 2009). More than 20 3-D movies have been released to the public in the past five 
years. Influenced by the success of mega-blockbuster “Avatar 3-D,” another 50 
stereoscopic 3-D movies are being produced by famous directors, including Peter Jackson 
and Steven Spielberg (Cohen 2009; Waxman 2007; Wolverton 2009). In the domain of 
74 
 
video games, 15 to 25 stereoscopic 3-D based console games were released last year, and 
the number is expected to increase by around 100 percent in 2011 (Insight Media 2009).  
As a result, the many uses of stereoscopic 3-D technology have encouraged advertisers to 
adopt it as a marketing tool. Samsung Electronics, Toyota, and Skittles (Contrino 2009) 
have recently released stereoscopic 3-D movie advertisements, and VISA has launched 
the first stereoscopic 3-D outdoor advertising in New York’s Grand Central Terminal 
(Bachman 2010). The findings in the study illustrated the strengths (e.g., ability to 
generate presence) and weaknesses of this new technology (e.g., cybersickness) and 
provided impetus to maximize the uses of this new technology. 
 Third, our findings highlighted the important role of presence in generating 
advertising effectiveness by providing insights regarding the process through which 
presence plays its role. It is well known that presence creates various positive marketing 
outcomes, such as favorable attitudes toward the ad, brand, and purchase intention in the 
context of TV commercials, websites, and video games (e.g., Coyle and Thorson 2001; 
Hopkins, Raymond, and Mitra 2004; Li, Daugherty, and Biocca 2001, 2002; Suh and Lee 
2005). However, prior research had provided few insights into the process through which 
presence enhances advertising effectiveness. This study empirically demonstrated 
presence allows ad viewers to experience enjoyment and to learn about products, and 
through this process, it enhances advertising effectiveness. 
Finally, the model posited relationships between consumer traits – previous media 
experience, curiosity, and innovativeness – and advertising effectiveness. Although the 
model only showed partial support for these relationships, the results do add to our 
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understanding of how individuals perceive advertising within new, innovative media 
environments. According to the model test based on the combined samples from the 3-D 
(new medium) and 2-D (old medium) conditions, previous media experience had both 
positive and negative effects on advertising perceptions. That is, while previous media 
experience alleviated the discomfort or shortcoming of media irritation (β = -.20, p < .01), 
it also simultaneously eliminated the benefit from media novelty (β = -.17, p < .01). The 
finding implied that adopting new innovative media options may not be as beneficial as 
once thought. Media novelty appeared to have a shelf life, and its effects can wear out as 
individuals gain media experience. In addition, our findings illustrated that personal traits 
such as innovativeness and curiosity do not significantly enhance ad viewers’ attention to 
novel stimuli, and thus future researchers are encouraged to seek other individual 
characteristics that might heighten attention levels, such as personal involvement in new 
technology. 
Alternative Explanations for Insignificant Hypotheses 
While a majority of the proposed hypotheses were supported, some hypotheses 
were not supported, so alternative explanations are necessary. Specifically, previous 
media experience did not have any significant influence on media novelty (β = -.02, n.s.) 
or irritation (i.e., cybersickness + wearing glasses) (β = .04, n.s.) in the 3-D condition. 
There was a significant negative relationship between previous media experience and 
irritation (i.e., cybersickness) (β = -.22, p < .01) in the 2-D condition, but no significance 
was detected in the path between previous media experience and media novelty (β = -.05, 
n.s.). Interestingly, both relationships were significant when they were tested based on the 
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combined samples (3-D + 2-D) (previous media experience → media novelty: β = -.17, p 
< .01; previous media experience → irritation: β = -.20, p < .01). One possible 
explanation is that many participants experienced cybersickness as an irritation while 
watching stereoscopic 3-D display, even though they believed that they were familiar 
with the 3-D display. In other words, measuring previous media experience based on 
media familiarity might be problematic. To reduce the negative impact of cybersickness, 
people would need to have more media experience with stereoscopic 3-D technology. 
However, when previous media experience was measured based on media familiarity, 
participants who had much knowledge about stereoscopic 3-D technology could rate 
themselves similar to individuals who reported having much previous media experience 
of stereoscopic 3-D. Another possible explanation is that people may not perceive 
stereoscopic 3-D technology to be new or innovative, since many news sources have 
frequently reported on it and many movies using it have been released. The explanation is 
implicitly supported by the fact that many participants had already watched stereoscopic 
3-D movies (M = 4.78, SD = 1.91; 1 = less experienced, 4 = moderate, 7 = heavily 
experienced). 
As for the reason why there was no significant relationship between previous 
media experience and media novelty in the 2-D condition, it is assumed that a ceiling 
effect came into play in that relationship. Because almost all people today are using 2-D 
screens, media novelty would not be salient, and previous media experience would be 
dominant (Mmedia_experience = 5.43, SD = 1.13, Mnovelty = 4.10, SD = 1.15).  
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Interestingly, the model tested based on the combined samples of the 3-D and 2-D 
conditions supported many hypotheses, as expected. That was because the combined 
samples represented users who viewed 3-D and 2-D differently in terms of newness, the 
former being a new medium and the latter considered to be an old medium. Specifically, 
the combined samples represented ad viewers’ evaluations of ads embedded in both the 
new and old media (t (474) = 7.80, p < .001, M3D_media_expereicne = 4.39, SD = 1.65 vs. 
M2D_media_experience = 5.43, SD = 1.13). Statistically speaking, the measure of “previous 
media experience” probably was more diverse and normally distributed, compared to the 
samples from the 3-D or the 2-D condition (see Figure 15). That is, for this reason, the 
model was able to detect significant relationships among previous media experience, 
media novelty, and irritation. 
 







       Notes: 3-D as a new medium, 2-D as an old medium. 
 
Unexpectedly, the results did not identify any significant moderating effects of 
innovativeness or curiosity on the relationship between media novelty and attention to ad. 
We predicted that people with high innovativeness or high curiosity would pay more 
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attention to novel media, since the technological novelty would enhance their desire to 
explore and pay attention to the stimuli (Day 1982; Hirschman 1980; Roehrich 2004). 
However, this did not occur, and an alternative explanation is required. According to 
some psychology literature, people’s motivation for exploratory behavior operates when 
their need to know is stimulated (Loewenstein 1994). In other words, although people are 
highly innovative or highly curiosity, they may not be willing to pay attention to things 
that are not of concern to them or which they do not perceive to be novel or new. It is 
possible that many participants in the study did not perceive stereoscopic 3-D technology 
as an object of great interest that would stimulate their interest or involvement. 
LIMITATIONS AND FUTURE RESEARCH 
 While the current study tried to provide a comprehensive model of assessing 
advertising embedded in a new, innovative medium, the exploratory nature of this study 
had some limitations. First of all, the proposed model is most suitable for predicting 
advertising effectiveness within a new, innovative medium (e.g., stereoscopic 3-D, 
hologram, touchscreen), rather than a traditional medium (e.g., newspaper, magazine). 
This is mainly because traditional media would be not likely to generate enough media 
novelty to attract a high degree of attention from ad viewers. As such, as the novelty of a 
medium wears off and viewers become bored with it (Tellis 1997). One of the ways to 
avoid this limitation would be to incorporate into the model novelty effects caused not 
only by media but also by content. This change would allow the model to explain how 
and when advertising within a traditional medium could be more effective than 
advertising in a new, innovative medium. Therefore, future researchers are encouraged to 
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enhance the model by adding some factors related to viewers’ evaluations of ad content, 
especially its innovativeness. By doing so, researchers would be also able to avoid the 
possible difficulty of differentiating media effect from content effect. 
Another limitation is that the proposed model was tested based on a medium 
focusing on vividness – stereoscopic 3-D technology – so the findings might be limited to 
the context of stereoscopic 3-D advertising and other similar media. Many other formats 
of media focus on interactivity, and thus, future researchers should replicate the current 
study based on more diverse new media. For example, testing the model within the 
context of augmented reality or touchscreen would lead to more rigorous and 
generalizable findings (e.g., Multi-group comparison SEM). 
Third, this study is also limited in the fact that only three product categories were 
used, and all the products were perceived as relatively low involvement (3.70 < 
Minvolvement < 3.87). As such, testing the model with ads for a more diverse set of products 
that includes high involvement purchases would be helpful. Considering the Elaboration 
Likelihood Model (Petty and Cacioppo 1981), it is assumed that a stereoscopic 3-D 
display in an ad for a low involvement product might be perceived as a technological 
amusement that can easily trigger ad viewers’ sense of pleasure (enjoyment) (Petty, 
Cacioppo, and Schumann 1983); if so, it would serve as a peripheral cue in ad viewers’ 
information processing (Petty and Cacioppo 1981). We wonder whether stereoscopic 3-D 
display could serve a role as a central cue in ads for high involvement products, such as 




Fourth, the model’s outcome variable is attitudes toward advertising, and the 
model does not encompass possible relationships among attitudes toward advertising, 
brand attitudes, and purchase intentions. Future researchers may suggest a more extensive 
model that also includes other important outcome variables, such as brand attitudes and 
purchase intentions.  
Finally, the current findings are limited to the responses of college students. 
Given that college students are relatively more upscale and technologically savvy than 
the general population, the results may be different when the model is tested on 
respondents with a different demographic profile. Specifically, older participants might 
experience a higher sense of media novelty than college students. Therefore, the future 
researchers are encouraged to replicate the model test on a more varied population. 
CONCLUSION 
The purpose of the study was to provide a comprehensive framework that 
explains how consumer media experiences within a new, innovative medium are 
associated with advertising effectiveness. Several concerns about previous models 
motivated the development of this model. For instance, previous traditional advertising 
models have focused on message recipients’ characteristics and information processes, 
ignoring the significant role of media in understanding advertising effectiveness (e.g., 
Greewald and Leavitt 1984; Grunert 1996; MacInnis and Jaworski 1989; Meyers-Levy 
and Malaviya 1999; Vakratsas and Ambler 1999; Vaughn 1980). Recently developed 
advertising models dealing with the impact of media on advertising effectiveness have 
been narrowly applied to a specific medium, the Internet, and have focused largely on 
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interactivity (e.g., Briggs and Hollis 1997; Cho 1999; Maddox, Mehta, and Daubek 1997; 
Macias 2003; Rodgers and Thorson 2000). Also, the relationships between the key 
constructs, such as media novelty and presence, warranted more careful consideration 
and examination. The current research provided advertising practitioners and researchers 
with opportunities to consider the significant role of media in assessing overall 
advertising effectiveness in an innovative new medium that emphasizes vividness rather 
than interactivity – stereoscopic 3-D. It also provides important insights regarding media 
novelty and presence. As such, our model incorporates and extends the theoretical and 
practical insights of other researchers. 
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Previous Media Experience (α = .92)  .86 .00 - .04 
          Unfamiliar – Familiar .92   
          Inexperienced – Experienced .95   
         Not knowledgeable – Knowledgeable .91
    
Media Novelty (α = .87)  .64 .00 - .19 
          New .90   
          Unique .89   
          Different .72   
          Unusual .66   
    
Attention to Media (α = .87)  .73 .00 - .42 
          Not deeply engrossed – Deeply engrossed .88   
          Not absorbed intently – Absorbed intently .99   
         My attention was not focused – My attention was focused .66   
    
Cybersickness (α = .78)  .58 .00 - .04 
          To what degree did you experience nausea while watching the advertising? .78   
          To what degree did you experience dizziness with your eyes open while watching the 
          advertising? 
.81   
          To what degree did you experience dizziness with your eyes closed while watching  
          the advertising? 
.68   
    
Presence (α = .86)  .42 .00 - .28 
          How natural did your interactions with the environment seem? .51   
          How completely were all of your senses engaged? .62   
          How much did the visual aspects of the environment involve you? .70   
          How natural was the mechanism which controlled movement through the  .64   
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          environment? 
          How compelling was your sense of objects moving through space? .72   
          How compelling was your sense of moving around inside the virtual environment? .68   
          How well could you examine objects from multiple viewpoints? .62   
          How involved were you in the virtual environment experience? .80   
          Were you involved in the experimental task to the extent that you lost track of time? .49   
    
Enjoyment (α = .91)  .63 .00 - .42 
          The commercial was lots of fun to watch and listen to. .90   
          I thought it was clever and quite entertaining. .92   
          The enthusiasm of the commercial is catching – it picks you up. .82   
          The ad wasn’t just selling the product – it was entertaining me. I appreciated that. .82   
          The product in the commercial captures my attention. .68   
          It’s the kind of commercial that keeps running through my mind after I’ve seen it. .59   
    
Product Knowledge (α = .78)  .59 .00 - .11 
          I feel very knowledgeable about this product shown in the advertising. .61   
          If a friend asks me about this product, I can give him/her advice about this product  
          shown in the advertising. 
.90   
          If I have to purchase this product today, I will need to gather very little information  
          in order to make a wise decision. 
.84   
          I feel very confident about my ability to tell the features of this product shown in the  
          advertising. 
.71   
    
Attitudes toward Advertising (α = .93)   .81 .00 - .12 
          Unfavorable – Favorable .88   
          Bad – Good .95   













Curiosity (α = .71)  
          I would describe myself as someone who actively seeks as much information as I can in a new  
          situation. 
.76 
          I frequently find myself looking for new opportunities to grow as a person (e.g., information, people, 
          resources). 
.83 
         I am not the type of person who probes deeply into new situations or things. .69
          Everywhere I go, I am out looking for new things or experiences. .67 
          When I am participating in an activity, I tend to get so involved that I lose track of time. .75 
          When I am actively interested in something, it takes a great deal to interrupt me. .80 
          My friends would describe me as someone who is “extremely intense” when in the middle of doing  
          something. 
.71 
  
Innovativeness (α = .90)  
          In general, I am among the first in my circle of friends to buy new high-tech products (e.g., cellular  
          phone, notebook, mp3 player), when it appears. 
.90 
          If I heard that a high-tech product was available in the store, I would be interested enough to buy it. .85 
          Compared to my friends, I often purchase a new technology product. .90 
          In general, I am the first in my circle of friends to know the brand names of high-tech products.  .87 
          I will buy a high-tech product even if I haven’t heard it yet. .64 
          I know the names of high-tech product before other people do. .85 
  
Product Involvement (α = .92)  
          Doesn’t matter – Matters .90 
          Unimportant – Important .93 
          Useless – Useful .88 
          Boring – Interesting .80 
          Not needed – Needed .91 




Brand Attitude (α = .95)  
          Unfavorable – Favorable .95 
          Bad – Good .96 
          Negative – Positive .95 
  
Purchase Intention (α = .84)  
          Unlikely – Likely .90 
          Improbable – Probable .92 
          Impossible – Possible .82 
          Uncertain – Certain  .62 
 
Notes: All the measures are a seven-point scale. 
            AVE = average variance extracted. ϕ2 = the squared ϕ correlation. 
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